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their composition and their economic and social history 
- from, say, one small piece of fairy cake. 
Douglas Adams (1984:202) 
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ABSTRACT 
In this thesis I present a critical examination ofWalters' (198 7, 1989, 1992a, 1992c) model of 
late-Holocene intensification of Aboriginal marine fishing in southeast Queensland, Australia. 
I demonstrate significant problems in three premises central to his interpretation of prehistoric 
cultural change in the region. Firstly, environmental, ethnohistorical and archaeological 
evidence do not support the proposition that the coastal lowlands were a marginal landscape 
for human occupation at any time in the Holocene or that a time-lag occurred between sea-level 
stabilisation and Aboriginal occupation of the coast. Nor is there any palaeoecological 
evidence to support Waiters' argument that periods of greater sedimentation occurring around 
' 
3,000 BP caused increases in marine resource productivity. Secondly, even if this enrichment 
did occur it does not correlate with changes documented in the archaeological record from this 
time. The occupational chronology demonstrates that significant increases in the number of 
occupied sites and the rate of site establishment does not occur until around 1,000 BP, some 
2 ,000 years after the proposed enrichment of Moreton Bay. Finally, there is no consistent 
pattern of increase through time in the quantity of fish remains recovered from archaeological 
sites in the region. In interpreting this evidence I discuss major taphonomic issues and research 
biases which have played a significant role in structuring the archaeological database for the 
region. The Holocene archaeological record of southeast Queensland emerges as much more 
complex and variable than is generally portrayed. 
X 
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CHAPTER ONE 
INTRODUCING THE PROBLEM 
Taken together, [the] evidence does indeed seem to suggest that "something 
happened" in Australia about 2000 BC. But when each piece of evidence is 
examined individually, the apparent pattern becomes blurred (White 1994:225). 
Introduction 
In this thesis I present a critical examination of Walters' (I 987, 1989, 1992a, 1992c) model of
late-Holocene intensification of Aboriginal marine fishing in southeast Queensland, Australia. 
In particular, the study focuses on an evaluation of three indices employed by Waiters to 
demonstrate cultural change in the region toward� more intensive production and productivity: 
(i) initial occupation of a marginal environment, (ii) increases in the rate of site establishment, 
and (iii) intensified marine resource exploitation. Several investigators (e.g. Am old 1993; 
Frankland 1990; Hall 1995; McNiven 1991a) have called attention to potential problems in the 
evidential basis and theoretical assumptions underlying the model. These previous studies, 
however, have not provided a comprehensive consideration of the model with reference to the 
regional archaeological database ( cf Frankland 1990). 
I critically examine the primary assumptions underlying Waiters' model through a reassessment 
of archaeological, ethnohistorical and environmental evidence. I further test Waiters' 
interpretations against an independent database generated through a regional synthesis of the 
fish bone data and of the radiocarbon chronology of Aboriginal occupation of southeast 
Queensland. Finally, I assess the implications of my results for the reliability of Walters' model, 
discuss some of the factors which structure the available evidence, and suggest several areas 
for future research. 
1 
2 
Background to the Study 
Ethnohistoric accounts and Aboriginal oral histories attest to the prominence of marine fishing 
in the recent lifeways of Aboriginal people in coastal southeast Queensland (e.g. Campbell 
1875; Curtis 1838; Fairholme 1856; Flinders 1814; Gregor 1846; Hall 1984b; Mathew 1910; 
Petrie 1904; Russell 1888; Thomson 1967; Uniacke in Steele 1972; Watkins 1891; Welsby 
1917; Winterbotham 1957). These sources describe Aboriginal fishing activities in considerable 
detail and include observations of associated material culture and production strategies. 
Archaeological investigations have also reflected this apparent maritime emphasis, yielding 
diverse assemblages of cultural material which indicate the broad use of littoral and marine 
' 
resources over the last 5,000 years (e.g. A!fredson 1984a; Bowen 1989; Frankland 1990; 
Haglund-Calley and Quinnell 1973; Hall 1980a, 1982, 1987, 1990; Hall and Bowen 1989; Hall 
and Lilley 1987; Lauer 1977, 1979; McNiven 1984, 1990a, 1993; Neal and Stock 1986; Nolan 
1986; Robins 1983; Waiters 1987; Waiters et al. 1987). 
Aspects of prehistoric Aboriginal marine fishing in southeast Queensland were addressed by 
Waiters (1987) in his doctoral thesis, entitled Another Kettle of Fish: The Prehistoric More ton 
Bay Fishery. Focusing on the fish bone component of excavated' assemblages, Waiters 
conducted an intensive investigation into the operation of the Moreton Bay Aboriginal marine 
fishery in the context of socially-oriented explanations of Australian Holocene culture change 
(e.g. Lourandos 1980a, 1980b, 1983, 1985). Indeed, Waiters ( 1989:222) viewed his 
investigations as an attempt "to provide the kind of archaeological evidence sought by 
Lourandos (1985:413), concerning rates of Holocene activity and management practices in 
particular regions of Australia". 
3 
In his dissertation and subsequent publications, Waiters (198 7, 198 9, 1992a, 1992c) developed 
an explanatory model linking increased discard of fish remains in t he lat e-Holocene t o  
intensnying regional social net works. He argued t hat t here was a t ime-Jag of some 4,000 y ears 
bet ween mid-Holocene sea-level st abilisat ion and human occupation. This t ime-Jag is at t ributed 
t o  t he marginalit y of t he coast al landscape prior t o  Iate-Holocene increases in marine 
product ivit y induced by anthropogenic changes in fluvial sediment at ion. In t he absence of 
significant terrestrial resources, t he development of specialised production syst ems predicat ed 
on marine fish resources is argued t o  have been necessary for successful permanent occupation 
of the coast al lowlands. Furthermore, Waiters argued that t he adopt ion of specialised marine 
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fishing required a t ransit ion from mobile hunting and gat hering of t errestrial resources t o  more 
sedentary marine resource-based production involving radical restruct uring of existing social 
st ructures and ideological syst ems, accompanied by significant population growth. 
This not ion of lat e-Holocene development and intensification of marine fishing is consistent 
wit h models of mid- t o  Iat e-Holocene socio-economic intensification in Aboriginal societies 
developed by Lourandos (e. g. 198 0a, 198 0b, 198 3, 198 5, 198 7, 198 8 ,  1993; Lourandos and 
Ross 1994) and others (e. g. David 1994; David and Chant 1995; Flood et al. 198 7; Ross 198 4, 
198 5; Williams 198 7, 198 8 ). These models are based on t he ident ificat ion of a broad complex 
of changes in the Aust ralian archaeological record from t he mid-Holocene, including changes 
in stone artefact assemblages, art styles and fishing technology , the occupat ion of new sites and 
more intensive use of sites, the occupat ion of marginal areas and t he int ensive ut ilisation of new 
foods such as cycads, cereals and some fish resources (e.g. Beat on 1982; Bawdier 198 1; Flood 
198 0, 1995; Hiscock 1994; Lourandos 198 0a, 198 3, 198 8 ;  Lourandos and Ross 1994; 
Mulvaney 1975; Smit h 1986; White and O'Connell 1982). 
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The evidence from southeast Queensland comprises one of the largest regional archaeological 
data sets available in Australia, incorporating some 59 dated sites (Ulm et al. in press). 
Patterning in the archaeological record of the region, including apparent increases in site 
establishment and changes in resource use, has often been cited as an example of pancontinental 
processes involving structural change in production and productivity in Aboriginal societies in 
the late-Holocene (e. g. David 1994; Lourandos 1993; Lourandos and Ross 1994; Morwood 
198 6, 1987; Waiters 198 9, 1992 a) .  These indicators of change have received widespread 
application in similar regional Australian studies (e. g. Barker 198 9, 1991; Bowdler 1976, 1981, 
1995; David 1994; Horsfall 198 7; Lourandos 1980b, 198 5; Luebbers 1978 ; Ross 1981, 198 4, 
' 
198 5; Smith 1993; Veth 1993a; Williams 198 7, 198 8 ) .  
There is strong evidence that fish resources have been an important component of food 
production strategies in coastal and riverine contexts since initial occupation of the continent 
(e.g. Alien et al. 198 9; Balme 1990, 1995). Recent research has confirmed Pleistocene use of 
marine resources throughout Australia at sites which have always been in close proximity to 
the sea (e.g. Morse 198 8 ,  1993a, 1993b; O'Connor 1990, 1994; O'Connor and Sullivan 
1994b; Smith and Sharp 1993; Veth 1993b) . Early marine resource'use, however, is poorly 
documented in most regions owing to a dearth of coastal sites dating to the late-Pleistocene and 
early-Holocene, many of which have presumably been inundated by marine transgression (cf. 
Beaton 198 5) . It is therefore difficult to assess the distinctiveness of post-transgressive marine-
based Holocene economies. As a result, research into coastal economic systems in Australia 
has generally focused on the explanation of mid- to late-Holocene change, although the role 
of marine resource use even in these relatively recent economies is not fully understood (e.g. 
Gaughwin and Fullagar 1995; McDonald 1992). 
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Explanations of mid- to late-Holocene change in coastal resource use in Australia have 
variously focused on one or a combination of the following approaches: 
1. site preservation (e.g. Bird 1992, 1995; Godfrey 1989; Head 1983, 1986, 1987;
O'Connor and Sullivan 1994a; O'Connor and Veth 1993; Rowland 1983, 1989;
Sullivan 1982a);
2. environmental factors, particularly coastal productivity (e.g. Bailey 1983; Beaton 1985;
Morwood 1986, 1987; Nicholson and Cane 1991; Rowland 1983; Waiters 1987); 
3. population growth and changes in demographic structure (e.g. Beaton 1985, 1990; Hall
and Hiscock 1988; Hughes and Lampert 1982; Luebbers 1978; Rowland 1980);
' 
4. changes in social structure (e.g. Barker 1989, 1991; Lourandos 1983); and
5. technological arguments (e.g. Beaton 1985; Jones 1984; Sullivan 1982b; Vanderwal
1978). 
The model proposed by Waiters is one of several recent syntheses which address issues of late-
Holocene culture change in southeast Queensland (see also Hal11982, 1987, 1990; Hall and 
Hiscock 1988; McNiven 1990a, !991a, 1992d; Morwood 1986, 1987). Many of these 
explanations have, in one way or another, relied on the notion of a time-Jag between sea-level 
stabilisation and the establishment of stable and abundant marine ecosystems to account for the 
timing of apparent changes in the archaeological record. The models of Alfredson (1983, 
1984a, !984b), Hall (1982, 1987), Hall and Hiscock (1988), Hall and Robins (1984), Waiters 
(1 989, 1992a) and Morwood (1986, 1987) all rely on an environmental functionalist 
explanation, positing the late development of tidal flats and their associated mangrove, sea-
grass and fauna! communities as a major factor in the restructuring of Aboriginal settlement and 
subsistence systems in the late-Holocene. 
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Rationale 
I undertook this study in response to four main considerations. First, Waiters' model was 
selected as a primary focus for critical examination as it provides the most cogent expression 
of assumptions and interpretations which are common to other approaches to modelling 
prehistoric culture change in southeast Queensland. A reassessment of the validity of the 
assumptions and interpretations which underlie Waiters' model therefore provides a basis for 
evaluating the strengths and weaknesses of other models predicated on similar arguments. As 
one of few wide-ranging regional explanatory models available (see Hall 198 7;  Hall and 
Hiscock 198 8 ;  McNiven 1990a; Morwood 198 7), Waiters' view of late-Holocene change has 
' 
become an important referential framework for other studies in the region (e.g. Frankland 1990; 
Hall 1995; Hall and Lilley 1987; McNiven 1991a; Waiters et al. 198 7). To date, no detailed 
critique of the model has been undertaken to assess its reliability as an heuristic device in the 
explanation of culture change in the region. 
Second, this examination is critical because the changes in occupation and marine resource use 
modelled by Waiters are viewed as part of wider processes of alterations in subsistence and 
settlement strategies in many areas of Australia in the late-Holocene (e.g. Lourandos and Ross 
1994). Interpretations of the archaeological record of southeast Queensland have assumed an 
important role in academic discourse on late-Holocene cultural change in Australia. Both 
proponents of intensification arguments (e. g. David 1994; Lourandos 1993; Lourandos and 
Ross 1994; McDonald 1994) and their opponents (e. g. Bird and Frankel 1991a; Hall and 
Hiscock 198 8 )  have cited archaeological evidence from southeast Queensland to support quite 
different interpretations of prehistoric cultural change. 
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Third, the research presented here is a continuation of the Moreton Region Archaeological 
Project (MRAP) - Stage II, which "concerns the delineation and explanation of perceived 
changes in the region's archaeological record" (Hall and Hiscock 1988:4). It makes an original 
contribution towards this goal by synthesising and analysing two major regional archaeological 
data sets, based on fish remains and on radiocarbon determinations. 
A final consideration is that recent evidence (Frankland 1990; Dr J. Hall, Department of 
Anthropology and Sociology, The University of Queensland, pers. comm., 1995; McNiven et
al. n.d.) suggests that marine fishing may have been a significant subsistence focus in southeast 
Queensland by the mid-Holocene, and not after 2, 000 BP as Waiters argued. The implications 
of this evidence for Waiters' and other models of coastal resource use in the region needs to 
be evaluated. 
Aims of the Study 
In order to address the issues outlined above, I have identified the following aims for this study: 
1. To critically assess the model of late-Holocene intensification of Aboriginal marine
fishing posited by Waiters for southeast Queensland, by
a) determining the applicability of Walters' characterisation of the coastal lowlands
as a marginal landscape,
b) testing the model against a synthesis of the radiocarbon chronology of human
occupation, and
c) testing the model against a synthesis of regional fish bone data.
2. To address the implications of my results in respect of Walters' model in particular, and 
to the study of southeast Queensland prehistory in general, based upon an assessment 
of the taphonomic and research biases which structure the evidence. 
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Research Design 
I n  order to evaluate the reliability of the W alters model I first reduced it to its constituent 
elements. I identified three key components: (i) assumptions about landscape marginality and 
time-lags in environmental productivity, (ii) interpretations concerning the timing of change in 
the region based on radiocarbon dates and finally, (iii) interpretations about the nature of 
changes in marine resource production based on analyses of fish remains from coastal sites. 
I wanted to reassess the validity of these assumptions and interpretations by examining each 
in light of a review of the literature and of the archaeological evidence from southeast 
Queensland. ' 
First, I undertook a thorough search of palaeoecological, geomorphological and ecological 
literature to re-examine assumptions of landscape marginality and time-lags in marine resource 
productivity. My aim was to gain a more detailed understanding of the environmental evidence 
as a basis for assessing its ability to support Waiters' arguments. This review also provides an 
environmental context for reassessing the timing and nature of late-Holocene change. 
Second, I combined the radiocarbon dates available to Waiters with additional dates from 
published sources, unpublished theses and personal communications to establish a database for 
investigating regional trends in the chronology of southeast Queensland. I n  analysing this 
chronology I employed recently developed analytical techniques which are capable of providing 
a more sophisticated understanding of temporal change than those used by Waiters and other 
investigators in the region. Specific analytical methods employed in the analysis of the 
radiocarbon chronology are discussed in Chapter Four. 
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Third, although I had initially intended to synthesise the archaeological evidence for marine 
fishing by integrating results from analyses of fish bone assemblages into a single database, on 
reviewing the evidence it became clear that the lack of comparability between excavations and 
analyses from different sites prevented meaningful quantitative treatment of the data and 
presented real problems for building a regional understanding of the use of fish resources. 
Consequendy, I considered it more appropriate to conduct a site-by-site review of evidence for 
fishing and to synthesise the regional data on this basis. Some further limitations to our 
understanding of fish bone representation are discussed in Chapter Six. 
Finally , I assess the implications of my results for 'Waiters' interpretation and other models of 
cultural change in southeast Queensland and identifY key areas for future research arising out 
of this discussion. 
Thesis Organisation 
In Chapter Two, I present a detailed outline of Waiters' model and identifY its mam 
assumptions and propositions. The relevant literature is sy stematically reviewed and discussed, 
situating the model in the broader context of competing frameworks for explicating prehistoric 
cultural change in the study region. 
Through a review of environmental and palaeoenvironmental evidence from the study region 
I examine three key components of Waiters' model in Chapter Three: (i) that the coastal 
lowlands constitute a marginal environment, (ii) that there was a significant time-Jag between 
sea-level stabilisation and the establishment of productive marine environments, and (iii) that 
the creation of these ecosystems was induced by anthropogenic modification of environmental 
productivity . 
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Chapter Four presents an analysis of the radiocarbon chronology of the region. Occupational 
chronologies based on 140 radiocarbon detenninations from some 59 sites are used to examine 
patterns of Holocene regional land use. The limitations of this data set are discussed with 
reference to sample structure and analytical techniques. This synthesis provides the basis for 
an overview of the chronology of human occupation of the region. 
Chapter Five presents a review of the evidence for Aboriginal marine fishing in southeast 
Queensland. I demonstrate that much of the evidence cited in support of Waiters' model is 
equivocal at best, and that the interpretation of the timing and nature of the establishment and 
development of the marine fishery in the region needs to be revised. 
In Chapter Six, the scope of the study is broadened to consider the implications of my results 
for interpretations of late-Holocene change in southeast Queensland Aboriginal societies. In 
particular, this discussion focuses on the limitations of the archaeological database in light of 
the operation of taphonomic processes and research biases. 
In Chapter Seven I conclude the thesis with a summation of the main findings of my research 
and, finally, I consider the implications of this research for present and future archaeological 
investigations in this region and elsewhere. 
CHAPTER TWO 
REVIEWING WALTERS' MODEL: 
Context and Place in the Literatnre 
B y e xamination of t he whole in re ciprocal interaction with its parts, from 
religion, powe r and prestige , through marriage arrangeme nts and kinship 
networks, e xchange, settlement, subsistence, burning, cle aring, e rosion, 
sedimentation, mud and sand flat formation, e stablishment of se a grass 
me adows, t o  the distribution and abundance of fish, fishing techniques, 
production, distribution and consumption, some unde rstanding of t he history 
of a complex syste m can be gleaned (Waiters 1992a:177). 
Introduction 
Waite rs' model for late-Holocene intensification of Aboriginal marine fishing in southe ast 
' 
Queensland is based on a combination of ethnohistorical, archaeological and e cological data. 
This chapter consists of three major components. First is a detailed outline of Walters' position 
to e xpose the logic of his argument and to identifY ke y assumptions and inte rpretations 
underpinning t he model. Second, I present a brie f review ofthe lite rature in order to situate 
the model in the broade r context of competing models of prehistoric culture change in 
southeast Queensland. Finally, I briefly discuss criticisms which have be e n  directe d at the 
mode l by other investigators. 
An Outline of Waiters' Model 
Waiters (198 7, 1989, 1992a, 1992c) argued that an intensification of Aboriginal marine fishery 
production took place over the last 1,000 years in southe ast Quee nsland. He noted that very 
few sites in the region date to before the mid-Holocene and e ve n  then "there is virtually no 
coastal occupation at all prior to 2000 BP" (Waiters 198 7:216). According to Waiters, 
exponential growth in the numbe r of coastal sites occurred in the last 2, 000 ye ars, with no 
major changes in the number of inland sites occupied (Table 1). 
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Table I. Holocene archaeological sites from southeast Queensland (after Waiters 1989:218).
Thousands of years BP 
<I <2 <3 <4 <5 <6 <7 <8 <9 <10 
Inland I! li 13 12 li 5 4 4 I 2 
Coastal 32 10 0 3 5 0 0 0 0 0 
Further, Waiters (1989, 1992a) argued that the increase in the establishment of coastal sites 
coincided with a widespread decline in the rate of stone artefact discard on both coastal and 
inland sites, and a concomitant increase in the discard of marine fish remains on coastal sites 
' 
and the accumulation of bone, sediment and charcoal in hinterland sites. 
Waiters (1987, 1989, 1992a, 1992c) used ecological studies (e.g. Covacevich and Ingram 
1975; Dwyer et al. 1979a; Dwyer et al. 1979b; Ingram and Corben 1975; Kikkawa 1975) to 
argue that the southeast Queensland coastal region had a depauperate terrestrial fauna! resource 
base. He contrasts this with the diversity and abundance of the marine biomass (e.g. Anon. 
1981; Hall 1982; Pollock 1980; Thomson 1975), characterising the terrestrial coastal lowlands 
as a marginal environment. He noted that: 
For fisher-gatherer-hunters ... the marine resources of the Holocene Moreton 
Bay area would have been more worthwhile as a basis for an economy than 
would be the terrestrial fauna. Fishery resources in particular, would have been 
of great importance in providing the foundation of subsistence practices 
(Waiters 1987:71). 
Waiters (1992a:168; also 1987:70) held that after initial "occupation of the Wallum, Aboriginal 
hunting would have quickly reduced levels of abundance in the terrestrial animal populations" 
and he dismissed recent accounts (e.g. Martin 1975; Osawa 1984) of abundance in some taxa 
as "adequately explained as an artefact of the easing of human predation on these populations 
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after the dislocation of Aboriginal hunting" (Waiters 1987:248). Shellfish communities are also 
dismissed as an insignificant resource on the basis of a study by Catterall and Poiner (1984) 
which indicated that some species of shellfish may not be resilient to exploitation. From this, 
Waiters (1987:71) concluded that it therefore "seems unlikely that a subsistence economy of 
a reasonably large population of humans could be founded upon shellfish". 
Archaeological evidence for development of the marine fishery is derived from the analysis of 
eight coastal shell middens in a variety of ecological settings around Moreton Bay: Sandstone 
Point on the mainland foreshore of Deception Bay; St Helena Island in southern Moreton Bay; 
Toulkerrie and Wallen Wallen Creek on the bay-side of the dune-barrier islands of Moreton and 
North Stradbroke Islands; and Minner Dint, NRS 7, NRS 8 and NRS 10 from the exposed 
eastern coasts of Moreton and North Stradbroke Islands (Figure 1; Table 2). 
Table 2. Summary of fish bone abundance data used by Waiters (after Waiters 1987:233). 
NISP 
NISP/m2 
NISP/m3 
SSP 
905 
60,000 
46,000 
StH 
576 
2,304 
4,608 
wwc 
296 
1,184 
1,184 
T 
4,073 
5,431 
9,051 
MD 
190 
95 
190 
7 
126 
168 
840 
8 
61 
15 
75 
10 
87 
364 
1,820 
Key: SSP =Sandstone Point; StH = St Helena Island; WWC = Wallen Wallen Creek; T = Toulkerrie; MD= 
MinnerDint; 7 =NRS 7; 8 =NRS 8; 10 =NRS 10. 
Although mangrove communities and flinging coral reefs appear to have been established soon 
after the Holocene marine transgression (Hekel et al. 1979), Waiters (1989:220) noted no real 
increase in the number of coastal sites before 2,000 BP. He suggested, following Beaton 
(1985), that there was a significant time-Jag between sea-level stabilisation and Aboriginal 
occupation of the coastal fringe: 
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Figure 1. The Moreton Bay region showing sites used by Waiters in the model of fishery 
intensification C:VV alters 1992a: 170). 
Archaeological research in the Moreton Bay area has demonstrated a time-Jag 
of 4,000 years between the middle Holocene high sea level stand and human 
occupation (Waiters 1987:213). 
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Significantly, Waiters posited that coastal settlement was coincident with the emergence of 
specialised fishing economies: 
The evidence indicates that fishing, on a scale detectable in the archaeological 
record, began around 2,000 BP, some 4,000 years after the formation of the 
modem bay (Waiters 1989:220; also 1992c:35). 
Waiters (1989:221) argued that permanent occupation of the coastal lowlands was dependent 
on the exploitation of marine fish resources: "after 2000 BP, the coastal Wallum ceased to be 
marginal, as a subsistence regime was founded on the marine fishery". 
' 
Waiters (1989:220; also 1987:3 18-320, 1992a) identified three main indicators of intensifYing 
marine fishing activities in Moreton Bay: 
1 .  The establishment of new fishing territories by eastward expansion of people to the 
islands ofMoreton Bay (Figure 2). 
2. An exponential increase through time in the number of sites exhibiting marine fish
remains (Figure 3). 
3. Increased intensity of fish remain discard through time (Figure 4).
He (Waiters 1987:3 17) argued that although "environmental changes . . .  have occurred during 
the Holocene, they are unable to account for the timing of fishery establishment or 
intensification. Hypotheses which ascribe causal roles for these phenomena to environmental 
change . . .  must be rejected". Despite this assertion, in subsequent publications he (W alters 
1989, 1992a) explained the apparent time-Jag in human occupation after sea-level stabilisation 
by relating the high ecological productivity ofMoreton Bay to anthropogenic changes in marine 
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productivity induced by Aboriginal firing regimes in the hinterland and subsequent episodic 
erosion and increased fluvial sediment discharge (following Hughes and Sullivan 1981; see also 
Hall 1990): 
it was Aboriginal burning, resulting from an intensified drive for increased social 
production, which led to greater erosion, which in turn led to sedimentation, 
which in its turn led to the establishment of rich inshore fishing grounds 
(Waiters 1992a:176). 
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Figure 3. Radiocarbon dated sites in the Moreton Bay area since sea-level stabilisation. 
Where more than one date is available for a site, the basal or nearest to basal date 
has been used (after Waiters 1987:214). 
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Figure 4. Recovery of fish remains against time for Moreton Bay archaeological sites (after 
Waiters 1989:220). 
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W alters suggested that these environmental changes provided a background against which 
societies underwent organisational changes: 
This "reorganisation of people through space" took place as certain bands 
moved out of the river valleys of the inland and took up residence in the 
formerly marginal environment of the coast. Political and social life intensified 
as people established networks between old countries and new ... Such regional 
demographic adjustment would imply that social, political and religious 
networks would have become of greater significance through time, and that 
social and political life in southeast Queensland intensified and became more 
complex through the middle and late Holocene (Waiters 1992a: 175). 
In sum, the model proposed by Waiters consists of three major elements: (i) the notion of the 
marginality of the coastal lowlands and a time-Jag in human occupation, (ii) an exponential 
' 
increase in the number of sites through time and, (iii) an exponential increase in the discard of 
fish remains through time. 
Theoretical Context and Competing Models 
Waiters' model is best understood in the broader context of archaeological investigation in 
southeast Queensland, set against a background of major theoretical developments in 
Australian archaeology in the late 1970s and early 1980s. Waiters ( 1989:222) identified his 
own explanatory position with that of Lourandos, whose seminal works on the interpretation 
of Australian prehistory employed a socially-oriented approach derived from neo-Marxist 
anthropological theory to explain transformations documented in the archaeological record of 
the mid- to late-Holocene (Lourandos 1980b, 1983, 1985, 1988, 1993; Lourandos and Ross 
1994; see also Bender 1978, 198 1). 
In reaction to the static models emphasising environmental factors which once dominated 
interpretations of Australian prehistory (e.g. Birdsell 1977; Jones 1977), Lourandos posited 
social dynamics as primary agents of cultural change in hunter-gatherer societies. He argued 
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that processes of intensification were responsible for socioeconomic modifications which 
resulted in increases in production and productivity in Aboriginal societies in the late-Holocene. 
Evidence for the operation of these processes may include increased intensity of site use, 
increased rates of establishment of new sites, greater use of marginal environments, changes 
in resource use and development of complex alliance networks (Lourandos 1985:391). 
Over the last 10 years, general syntheses of regional archaeological patterns in southeast 
Queensland have emerged which emphasise significant increases in site numbers and use after 
about 2,000 BP, especially in the coastal region (Hall 1987; Hall and Hiscock 1988; McNiven 
1990a, 1991a; Morwood 1986, 1987; Waiters 1'987, 1989). These syntheses are based largely 
on the results of numerous archaeological studies conducted under the auspices of the Moreton 
Region Archaeological Project (MRAP) (e.g. Alfredson 1983; Bowen 1989; Crooks 1982; 
Draper 1978; Hall 1980a, 1982, 1984a, 1986, 1987; Heather 1983; Lilley 1978, 1984; 
McNiven 1990a; Nolan 1986; Richardson 1979; Robins 1983; Waiters 1979, 1987). This 
large regional data set has provided the basis for contesting various archaeological 
interpretative frameworks. 
Interpretations of regional cultural change involving changes in coastal occupation in southeast 
Queensland have essentially polarised around two views. In a similar argument to Waiters', 
Hall (e.g. 1982, 1987, 1990, in press; see also Hall and Bowen 1989; Hall and Hiscock 1988; 
Hall and Lilley 1987; Hall and Robins 1984) has related more intensive use of marine resources 
in the late-Holocene to changes in marine productivity caused by mud flat progradation which 
he also linked to the operation of Aboriginal firing regimes. Where Hall 's interpretation departs 
dramatically from that offered by Waiters is in the nature of the inferred antecedents of the 
complex social systems of the recent prehistoric past. Hall maintains that people were always 
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resident on the coast and simply followed the transgressing coastline, subsequently annexing 
new or previously little used inland areas. Hall argued that after sea-level stabilisation, people 
began to more intensively utilise the rich estuarine communities which developed as a response 
to mid-Holocene mud flat progradation, with the emergence of a marine resource-based 
subsistence economy. Hall also draws a general contrast between the abundance of marine 
resources and the paucity of terrestrial resources but confines the marginality argument to 
offshore island contexts (see Hall and Robins 1984). 
The explanatory framework adopted by McNiven for the northern coast of the study region is 
closely aligned with that posited by Hall. McNiven argued that the evidence for first 
occupation of the Cooloola region at about 5,500 BP is associated with sea-level stabilisation 
and suggested that this represents "a localized adaptation of an extant marine-terrestrial 
settlement-subsistence system which had slowly been moving westwards across much of the 
present continental shelf with the transgressing coastline" (McNiven 1990a:376). McNiven 
( 1991a:15) invoked a similar marginality argument to that adopted by Waiters arguing that: 
Following the general pattern for coastal southeast Queensland, the potential 
terrestrial animal resource base of eastern Cooloola is poor, exhibiting low 
abundance and low diversity . . .  As Dwyer, Hocking and Willmer ( 1979 :8 1) 
note, 'the nutritional rewards' for hunter-gatherers exploiting Cooloola's 
mammal resource base, particularly macropods, 'would have been scant'. In 
contrast, marine habitats flanking eastern Cooloola exhibit a rich suite of edible 
shellfish and fish resources. 
Morwood provides the main alternative position to  that proposed by Hall and by McNiven. 
Morwood ( 1986, 1987) explained Holocene cultural changes in terms of increasing social 
complexity which developed as a response to the post-transgressive configuration of key 
regional resources (particularly marine fish and bunya nuts). Morwood (1987) contended that 
before 6,000 BP populations were highly mobile and of low density, reflecting the generally 
I 
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low productivity of regional environments prior to sea-level stabilisation. Although Morwood 
(1987:343) conceded that "there may have been human exploitation of coastal resources" 
before the mid-Holocene, he argued that "conditions during times of fluctuating sea levels do 
not appear to have been conducive to high, littoral productivity". After 6, 000 BP, however, 
the formation of Moreton Bay brought about a dramatic increase in marine resource 
productivity which "provided scope for an accelerating increase in population in the region, 
especially after 4000 BP" (Morwood 1987:343). 
On the basis of occupational sequences from 25 sites, Morwood developed a regional 
chronology and suggested that: ' 
The growth of site numbers over time from 4500 bp (5000 BP) appears to be 
of logarithmic rather than linear type, and provides a general measure of 
population increase ... This increase occurs in all major environmental zones 
and post-dates the stabilization of sea level by 1500 years. Certainly, the 
evidence does not suggest that a sizable population of coastal dwellers was 
'pushed back' to the present coastline by the last marine transgression 
(Morwood 1987:343). 
Although Morwood (1987:346) noted evidence for marine resource exploitation around the 
mid-Holocene, he maintained that "intensive and specialized use of marine foods did not occur 
until much later". In particular, he emphasised, like Waiters, that the apparent elaboration of 
social complexity in the region in the late-Holocene was related to the development of the 
marine fishery (see Waiters 1992b:29). 
These two positions - Hall and McNiven on the one hand and Morwood and Waiters on the 
other - reflect the polarisation of general explanations for the development of coastal resource 
use: (i) that people always lived on the coast but that the evidence has been destroyed by 
transgressive marine events, or (ii) that marine resources were only recently incorporated into 
human economic systems because of their low ranking relative to terrestrial resources (Osborn 
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1977, 1980), or because of changes in the availability of marine resources (Beaton 1985). 
Waiters' argument falls into this final category, or what Moseley and Feldman (1988:126) refer 
to as the 'calorie-free sea' hypothesis. 
W alters uncritically accepted Beaton' s (1985) proposition that Aboriginal occupation of the 
Australian coastline occurred after sea-level stabilisation. In fact, one of the aims of his study 
was "to determine the coastal occupation time-Jag for the region" (Waiters 1987: 173). The 
notion of a time-Jag between sea-level stabilisation and coastal occupation, related to the slow 
development of littoral resources, has been persistent in the explanation of changes in coastal 
resource use in Australian prehistory (e.g. Callaghah 1980a, 1980b; Lampert and Hughes 1974; 
McCarthy 1943a, 1943b). This time-Jag model inherently assumes that occupation was 
dependent upon the existence of large (and specifically estuarine) shellfish communities (see 
Beaton 1985). Assumptions about the affects of marine transgression on marine fauna and 
flora have been challenged by recent research which demonstrates the resilience and durability 
of marine ecosystems over long periods of time and when subject to inundation (e.g. Hutchings 
and Saenger 1987; Quinn and Beumer 1984; Woodroffe et al. 1988). Even if some species of 
marine fauna and flora were adversely affected by changing sea-levels,'the littoral zone must 
at all times in the past have supported a broad range of species. Barker (1989, 1991), for 
example, has emphasised the persistence of motile marine species (such as fish, dugongs, and 
turtles) throughout periods of dramatic environmental change. The effects of marine 
transgression on sessile fauna such as shellfish are as yet poorly understood (see Jablonski 
1980). Furthermore, many recent archaeological studies have overthrown the general 
applicability of the time-Jag model, demonstrating occupation of the coast and use of marine 
resources throughout the marine transgression (e.g. Barker 1991; Morse 1993a). 
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Even before Waiters' doctoral thesis was accepted in 1987 the existence of an occupational 
time-Jag in Moreton Bay was called into question. Nolan (1986) considered that the 
chronology of Wallen Wallen Creek (Neal and Stock 1986), demonstrating continuous 
occupation from the late Pleistocene, effectively rejected W alters' claim "that the coastal island 
Wallum was not occupied during the period 6,000 - 2,000 B.P." (Nolan 1986:5). Also, both 
Hall and Lilley's (1987) investigations at the New Brisbane Airport site and Waiters' (Waiters 
et al. 1987) own investigations at the Hope Island site demonstrated coastal occupation in the 
region by around the mid-Holocene. Waiters accommodated the Hope Island evidence into his 
model by arguing that the "site was not a place of fish discard" and the absence of fish remains ' 
could be explained if it was a "women's site" (Waiters et al. 1987:92). 
Although various explanatory frameworks have been proposed to account for patterns in the 
regional archaeological record, curiously there has been little formal exchange of views in the 
literature. The only exception to this is the response to Morwood's (1987) model for 
increasing social complexity which was heavily criticised by Hall and Hiscock (1988), McNiven 
(1990a) and Waiters (1992b). The main comments about Waiters' model are primarily 
concerned with the evidential base rather than with theoretical issues. 
For example, McNiven (1991a:21) argued that the model proposed by Waiters underestimated 
the "role of fishing in the mid-Holocene due to an analytical bias towards fish remains 
recovered from late Holocene shell middens". He suggested that fish remains would only have 
a high survival potential if incorporated into a shell matrix and concluded that "as most coastal 
shell middens in southeast Queensland date to the last 1000 years . .. most preserved fish bones 
will similarly date to this period and few valid inferences can be made concerning fishing 
conditions prior to 1000 BP" (McNiven 1991a:21). 
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Waiters (1992c:36-37) objected to this criticism, countering that the prominence of late-
Holocene shell middens in the sample "is not really so much a bias, as it is a reflection of the 
data available". W alters argued that evidence from the four coastal sites which spanned the 
mid- to late-Holocene period (Hope Island, New Brisbane Airport, Teewah Beach Site 26 and 
Wallen Wallen Creek) demonstrated that a developed fishery is not evident until late-Holocene 
times. 
Hall (1990: 178) proposed two alternative explanations for the apparent pattern of fish bone 
representation in southeast Queensland sites: (i) "either abundant fish remains in midden sites 
dating to this early Holocene Period are there but have not yet been found" or (ii) "for some 
reason, fish were not readily available in these kind of quantities to Aboriginal populations until 
this time". 
This same dilemma has been faced by several researchers in Australian coastal studies. For 
example, Lampert (1981) adopted the first explanation for the near-absence of archaeological 
evidence for marine resource use on the South Australian coast west of Eyre Peninsula in 
comparison with its abundance in southeastern Australia: 
Of the two significant marine resources exploited by Aborigines, molluscs and 
vertebrate fish, the former give rise to large quantities of durable and easily 
visible waste (Parmalee and Klippel 1974), the latter to fragile waste that is low 
in bulk and unlikely to endure except in well-protected sites . . . Thus, 
particularly where open sites are concerned, a change in emphasis from fishing 
to shellfish gathering gives rise to an entirely different order of archaeological 
visibility (Lampert 1981:181). 
Nicholson and Cane (1991: 10), in summarising Lampert's (1981) argument, have also noted 
that "the orientation of coastal groups towards fishing may be virtually invisible as fish remains 
do not preserve well unless incorporated into a deposit". Dortch et al. (1984) document a 
similar situation in southwest Western Australia where ethnohistoric literature suggested 
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significant use of marine fish resources and only incidental use of shellfish although there is 
virtually no archaeological evidence for coastal occupation in open contexts. 
Also in criticism of Waiters' position, Hall (in press) suggested that the model may work but 
that it is not supported by the available evidence. Hall argued that the entire model is 
essentially constructed on the evidence derived from a single site, Sandstone Point, which 
cannot be considered representative of southeast Queensland coastal sites. Hall and Hiscock 
(1988: 12) also regarded Sandstone Point as anomalous and cautioned its use as a basis for 
generalisations of regional cultural change. They do, however, support Waiters' (1987) 
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argument that relatively more intensive fishing is evident in both the Sandstone Point and 
Toulkerrie sites in the Iate-Holocene (Hall and Hiscock 1988 : 15). They suggested that the 
presence of bevelled pounders in sites after about 1,500 BP may similarly indicate changes in 
plant food production towards specialisation at this time, but that "there is no evidence that 
convinces us that dramatic shifts in social complexity accompanied such specialisation" (Hall 
and Hiscock 1988 : 15). It could be argued that major changes in resource production could be 
expected to be associated with significant changes in social organisation. Whether or not this 
altered social formation was any more complex than the previous one is difficult to determine. 
To date, Frankland's (1990) study in the Great Sandy Strait region is the only detailed research 
which has specifically aimed to examine and test Waiters' model against an independent body 
of evidence. Although her (Frankland I 990) analysis of the Booral Shell Mound fauna! 
assemblage demonstrated major fish discard before 3,000 BP, she only discussed the 
significance of these results for Waiters' model in a very general way, suggesting a revision of 
the timing of the changes posited by Waiters, from 2,000 BP to at least 3,000 BP. 
I 
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Few comments have been made in the literature in relation to Waiters' theoretical position 
which could be characterised as eclectic at best. Hitchcock (1994:36) cited Waiters' (1992a) 
model as an example of an approach which successfully incorporated a neo-Marxist dialectical 
account of cultural change "in which the evolution of dynamic human societies is argued to 
result from the resolution of contradictions within and between social systems and their 
environments". I suggest that identification of such contradictions requires not only detailed 
modelling of social responses to environmental change, but consideration of the scale and 
impact of these changes. 
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Arnold (1993) accused Waiters of misusing a Boserupian concept of intensification: 
Boserup's (1965) concept of intensification ... has been misused by those who 
argue that phenomena such as simple increases in amounts or types of foods 
exploited or area of land cultivated represent legitimate labor reorganization 
and elite involvement (e.g., for Australia, Waiters 1989 and Williams 1987). 
It is essential to distinguish greater resource use associated directly with 
population growth ... from real organizational changes such as the appearance 
of differential control over labor and increasing per capita expenditures of Iabor 
on resources procurement or other activities ... The latter represent legitimate 
intensifications of lab or .. . and changes in economic organization ( Arnold 
1993 :84-85, original emphasis). 
In this criticism, Arnold misrepresents Waiters' position by decontextualising elements of the 
model. Waiters does not associate changes in marine resource utilisation with absolute 
population growth, although he does not dismiss the possibility that this was an associated 
phenomenon. Rather, his model suggests a reorganisation of economic activities, stimulated 
by competitive social relations, towards higher levels of production and productivity. This 
process would presumably involve formalised differentiation of labour organisation and control, 
especially in the context of production for inter-group gatherings (see Hitchcock 1994). 
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Nolan (1986:97-98) generally criticised arguments which relied on increases in marine 
productivity to explain changes in the archaeological record: 
The major difficulty with the argument for increased marine productivity is that 
there is no paleoecological evidence to independently demonstrate this at 
Sandstone Point or elsewhere. Use of archaeological evidence to support the 
environmental argument involves a very circular logic, and is based on the 
questionable assumption that Aborigines exploited resources directly in 
proportion to their availability. If such a correlation is to be made, exponential 
increases in coastal fauna! assemblages necessarily imply dramatic increases of 
similar magnitude in the resource base; and where no evidence of coastal 
exploitation is found, lack of a suitable resource base must be inferred. 
Although Waiters' model emphasises the importance of social relations in promoting more 
intensive production of marine resources, this is a thin veil over the deterministic elements of ' 
the model which emphasise a mechanistic economic response to apparent increases in marine 
resource availability. These issues are further discussed in the next chapter. 
Summary 
The review of the literature related to Waiters' model undertaken in this chapter reveals three 
major concerns. First, although investigators agree that significant changes in coastal resource 
use in southeast Queensland occurred in the Iate-Holocene, they attribute it to different causes. 
Second, Waiters' model and other models proposed in explanation of prehistoric cultural 
change in southeast Queensland share many common elements: (i) time-lags in the use of 
coastal landscapes and marine resources and the notion of marginality of landscapes for human 
occupation, (ii) the use of site chronologies to infer changes in the intensity of the use of the 
region, and (iii) the significance of changes in marine resource production. In the next chapter 
I critically evaluate the first of these assumptions through a review of environmental, 
ethnohistoric and archaeological data. 
CHAPTER THREE 
THE STUDY REGION: 
Environmental History, Time-Lags and Marginal Landscapes 
Though resource rich for a fishing people, the bay and its environs have to be 
considered as a marginal environment for terrestrially oriented hunting and 
gathering populations. This is so for the entire Holocene history of the region 
(Waiters 1992a: l 72). 
Introduction 
Waiters' portrayal of the coastal lowlands as a marginal environment is a key concept in his 
argument that permanent occupation of coastal southeast Queensland was dependent on the 
systematic exploitation of marine fish resource_s. Two main inter-related arguments are used 
to support this claim. First, ecological studies are used to argue that the region has a 
depauperate terrestrial fauna! resource base and that shellfish communities are not resilient to 
exploitation. Second, Waiters argued for a significant time-Jag between sea-level stabilisation 
and human occupation of the coast, related to the late development of stable and abundant 
marine resources. 
In the first section of this chapter I present an overview of the coastal geomorphology and 
palaeoecology of southeast Queensland and a description of its major physiographic zones and 
modern fauna! communities. I then discuss the implications of this environmental information 
for interpretations of time-lags in marine productivity and concepts oflandscape marginality. 
The evidence presented in this chapter illustrates the inappropriateness of generalising 
ecologically-deterministic adaptive models to landscapes with considerable diversity (see Veth 
1993a). 
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The Study Region 
Southeast Queensland encompasses an area of some 55,000 km2 on the central east coast of 
Australia (Figure 5). The region is bounded by the Pacific Ocean to the east, the Great 
Dividing Range to the west, the Macpherson Range and Tweed River to the south, and the 
Burnett River basin to the north (Morwood 1987; Waiters 1992b). Massive triangular 
embayments dominate the coastal landscape, with Hervey Bay in the north and Moreton Bay 
in the south. The large sand accumulations which form Moreton, Stradbroke and Fraser 
Islands and the Cooloola sandmass are also major features of the region. The region lies 
between latitudes 24°00' and 28°30' south and longitudes 152°00' and 1 53°35' east. 
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The southeast Queensland region can be divided into three broad physiographic provinces 
(Coaldrake 1961; Hall 1982; Hall and Hiscock 1988; Lilley 1984; see Figure 5): 
1 .  the coastal lowlands (or 'wallum'); 
2. the subcoastal lowlands; and
3 .  the subcoastal highlands. 
The coastal lowlands form a discontinuous belt oflow undulating country, generally less than 
30 m in elevation, fringing the coast and including the barrier islands. Typically, these 
environments are characterised by siliceous sands and silts, and by dry sclerophyll forests, vine 
forests, heath and sedge lands, and extensive intertidal mangrove communities (Coaldrake 
1961;  Dowling 1986; Mather 1976; Specht 1992). Palynological data from Moreton Bay 
indicate that the vegetation structure of the coastal lowlands is of considerable antiquity (at 
least 37,000 years; Bell 1979). 
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Figure 5. The study region, showing major physiographic zones. 
3 1  
The subcoasta1 lowlands, extending west of the D' Aguilar and Beechrnont Ranges, generally 
exhibit shallow leached soils which support a variety of fringing, open and closed forests (Hall 
and Hiscock 1988; Hiscock 1988). The subcoastal highlands are characterised by closed forest 
and patches of subtropical rainforest (Edmonds 1986). Rainfall throughout the region averages 
885 mm, dominated by summer rainfall strongly biased towards the coastal lowlands but with 
marked variability in volume and distribution (Coaldrake 1961;  Mather 1976). 
The ecological complexity and diversity of southeast Queensland reflects its status as a 
transitional zone between tropical and temperate provinces (Keast 198 1 ;  Mather 1976). The 
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diversity of coastal lowlands ecosystems is illustrated in its 500 species of flora and 
considerable range of fauna! taxa (Coaldrake 1961). For example, there are 58 species of 
terrestrial mammals, of which over 50% inhabit coastal lowlands environments (Mather 1976). 
The wallum supports over 440 species of birds, including many migratory species (Mather 
1976) which congregate along coastal and estuarine waterways (e.g. Welsby in Thomson 
1967:427). Reptiles are also well represented, with over 100 species recorded (Covacevich and 
Ingram 1975; Mather 1976). 
The diverse marine environments of southeast Queensland support over 300 species of fishes 
in addition to a variety of marine mammals, reptiles and molluscs (e.g. Ellway and Hegerl 1972; 
Shine et al. 1973; Thomson 1975; Waiters 1987). The volume of the commercial fishery in 
Moreton Bay (around 1 ,400,000 kg per annum) attests to the present-day abundance of the 
fishery resource which is dominated by mullet, bream, whiting, tailor, flathead, mackerel, ray, 
shark and dart (Queensland Department of Environment and Conservation 1989). 
32 
Environmental History 
The coastal southeast Queensland region assumed its modem form approximately 6,000 years 
ago when sea-level stabilised following the last marine transgression (Flood 1981,  1 984; Hekel 
et al. 1 979; Ward 1986; Ward and Hacker 1982; Ward et al. 1 977). Between about 58,000 
BP and 10,000 BP, the floor ofMoreton Bay was exposed as dry land, with rivers flowing 
across its surface (Jones 1992). At around 18,000 BP, the shoreline was up to 40 km east of 
its present position (Jones 1992; Willmott 1992). This means that in the southeast Queensland 
region alone, approximately 20,000 km2 of land on the continental shelfwas submerged by 
transgressing seas in the terminal Pleistocene and early-Holocene. 
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Geomorphological evidence suggests that there may have been minor variations in sea-level 
between 6,000 BP and about 3,000 BP. Flood (1984) suggested that the postglacial marine 
transgression ceased around 6,000-6,500 BP, with regional sea-levels at least 1 to 1 .5  m higher 
than at present (see also Jones 1992). At 4,000 BP, sea-level was approximately 1 m higher 
and was at least 0.5 m higher 3,000 years ago. Flood (1984:127) argued that the "major phase 
of seaward pro gradation of the coastal shoreline occurred approximately 3, 000 years ago". 
To what degree these changes in sea-level are attributable to eustatic factors, tectonic instability 
and/or changes in sedimentation is debatable (e.g. Chappell 1982), but the net effect of sea-
level instability in the period between about 6,000 and 3,000 BP would have been altered local 
erosional and depositional patterns (Flood 1981,  1984; Ward and Hacker 1982). Although sea-
level fluctuations since 3,000 BP appear to have had little impact on the major landforms of the 
region, the location of shorelines and the distribution of intertidal and subtidal flats have 
changed significantly in response to coastal progradation, infilling, changing sedimentary 
budgets, erosion and the development offiinging coral reefs (e.g. Hekel et al. 1979; Figure 6). 
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A radiocarbon date of 6,250 ± 135 BP (SUA-857) obtained on in situ coral material (Favia 
sp.) from Peel Island, and a uranium series date of 6,300 ± 500 BP for coral from the northern 
tip ofBribie Island indicate the early development offringing coral reef systems throughout the 
MoretonBay area in the final stages of marine transgression (Hekel et al. 1979: 17; Ward et al. 
1977). This suggests that marine fauna associated with these coral communities may also have 
been present by this time. 
Several investigators have noted a change in the dominant coral species at Peel and Mud 
Islands from the clean water Acropora species to the mud-resistant Favia species since 3,710 
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± 250 BP (e.g. Flood 1984: 130; Hekel et al. 1979). Hekel et al. (1979) suggested that this 
shift in species dominance was caused by changing patterns of sedimentation, possibly induced 
by a change in the direction of the main channel of the Brisbane River, a climatic change or a 
fall in sea-level. Waiters (1989), however, argued that the increased sedimentation was directly 
attributable to Aboriginal firing regimes and was a prerequisite for the establishment of 
abundant marine resources. This point is further discussed later in this chapter. 
Palaeoecological data indicate that a variety of marine communities were in place by the end 
of the marine transgression. For example, radiocarbon determinations on samples of Anadara 
trapezia from beach-ridge deposits and stranded intertidal flats fringing Deception Bay indicate 
the development of intertidal and subtidal flats supporting shellfish communities by about 6,500 
BP (Flood 198 1 :2 1 ;  Morwood 1987:339; Nolan 1986:23-24). Similarly, fossil Saccostrea 
commercia/is beds located south of Tingalpa demonstrate the presence of oyster communities 
by the mid-Holocene (Hekel et al. 1979:9; Nolan 1986:30-3 1). Extensive relict Holocene 
shellbeds near the mouth of the present Maroochy River also demonstrate the establishment of 
a variety of estuarine molluscan fauna by about 7,500 BP (Wood and King 1974). 
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Figure 6. Approximate position of the shoreline of Moreton Bay at 6,000 BP showing areas 
of recent progradation and reconstructions of the palaeo-Brisbane and palaeo-Pine 
River channels based on seismic profiling (after Hekel et al. 1979:8; Jones 1992:31 ). 
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The presence of more mobile marine species is less likely to be  revealed by palaeoecological 
research but may be attested to by archaeological evidence of their exploitation. For instance, 
Morwood (1987:339) noted that dugong remains were present in the Wallen Wallen Creek 
assemblage by at least 4,290 ± 90 BP (SUA-2466) and linked this with the early development 
of seagrass beds and associated fauna! communities (Bell and Pollard 1989; Heinsohn 1991;  
Kirkman 1975; Lanyon et al. 1989; Young and Kirkman 1975). Independent evidence from 
pollen cores also indicates the establishment of mangrove communities in the region by the mid-
Holocene (Bell 1979). 
Time-Lags 
' 
The review presented above demonstrates that elements of the biologically diverse marine 
environments which characterise modem southeast Queensland were in place by the mid-
Holocene. Although there is geomorphological evidence for changes in sedimentation regimes 
throughout the last 10,000 years, it is more difficult to determine the impact of these changes 
on marine resource availability or abundance. In fact, there is a general failure in models such 
as Waiters' to identifY the biological consequences of transgressive events ( cf Jablonski 1980). 
Thus models which incorporate the notion of a time-lag in marine productivity in explaining 
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late-Holocene patterning of the archaeological record in southeast Queensland are problematic 
(Alfredson 1983, 1984a, 1984b; Hall 1982; Hall and Robins 1984; Waiters 1987, 1989, 1992a). 
Waiters (1992a: 176) argued that it was not until the late-Holocene that cumulative fluvial 
sedimentation resulted in the creation of "large areas of mud and sand flats covered with 
shallow turbid waters and sea grass beds" (Waiters 1992a: 176). Adopting arguments presented 
by Hughes and Sullivan (1981) for eastern New South Wales, Waiters (see also Hall 1990) 
posited an anthropogenic cause for these changes in ecological productivity. He suggested that 
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intensifying Aboriginal firing in the hinterland resulted in episodic erosion and subsequent 
increases in fluvial sedimentation. These late-Holocene developments were associated by 
Waiters (1992a: l 76) with the "evolution of fish stocks on a scale akin to those which today 
form the basis oflarge contemporary commercial fisheries". 
I raise two primary objections to this model of landscape and seascape development for 
Moreton Bay. Firstly, recent geomorphological studies in eastern New South Wales (Proser 
1987; Young et al. 1986) have demonstrated that alluvial infilling exhibits no consistent 
regional pattern, such as would be expected to result from large-scale climatic events or 
intensifying Aboriginal firing regimes. Rather, the alluvial chronology shows a random 
distribution of infilling events that are not confined to the late-Holocene. The non-clustered 
distribution ofalluvial chronologies is suggestive of individual alluvial histories controlled by 
local factors and independent oflarge-scale events either natural or cultural (Proser 1987:201). 
Generally, extreme rainfall episodes, rather than small-scale erosional events, are seen as 
important determinants of river sediment load (Harris 1995). Nanson (1986) and Young et al. 
(1 986) have argued that the concentration of dates for alluvial deposition in the Holocene, 
which is identified by Hughes and Sullivan (1981) as resulting from Aboriginal firing, actually 
reflects an analytic bias in the representation of more recent events owing to the destruction 
of organic materials suitable for dating in oxidising environments, the redeposition of alluvium 
in localised sedimentary processes, and the complete removal of material in catastrophic 
stripping events. 
Secondly, sediment sources other than rivers have been shown to be important in the 
development of intertidal and sub tidal flats in Moreton Bay (Harris et al. 1992). Longshore 
drift has transported oceanic sands into the Bay, and today, the main sediment sources are the 
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continental shelf and dune-barrier islands (Maxwell 1970). In fact, fluvially-derived muds are 
restricted to the western Bay (Jones and Stephens 1981;  Maxwell 1970), while tidal flats in the 
eastern Bay are composed almost exclusively of quartzose sand (Harris et al. 1992; Jones 1992; 
see Figure 6). Nevertheless, fluvial sedimentation has long been active in the region and is 
responsible for the massive progradation around the Brisbane River delta (Hekel et al. I 979; 
Jones 1992). While rates of sedimentation and shoreline progradation have varied through 
time, affecting the local distribution and habitat of many marine species, it must be recognised 
that these processes are localised and on-going. 
The above discussion does not seek to deny the role of Aboriginal societies as active agents in 
landscape and seascape development or changes in biological productivity, but cultural 
modification oflandscapes needs to be demonstrated, not assumed or simply asserted. Recent 
studies in southeastern Australia (Dodson et al. 1993) demonstrated the complexity of inter­
relationships between fire regimes, vegetation response, erosion and eutrophication. 
IdentifYing the nature and scale of prehistoric anthropogenic influences on the landscape is a 
complex enterprise which requires detailed studies at a local level, not at the level of 
generalisation employed by Waiters (see Head 1994). 
Marginal Landscapes 
Coaldrake's (1961) seminal study of the coastal lowlands of southeast Queensland provided 
the basis for ecological models characterising the wallum as a marginal landscape (e.g. Hall 
1982, 1987; McNiven 1990a, 1991a; Waiters 1987, 1989, 1992a, 1 992c). Coaldrake (1961) 
defined the coastal lowlands as an area exhibiting "common features such as assured rainfall, 
soils with a degree of similarity in morphology and lack offertility, and plant communities with 
marked floristic and structural affinities", and divided the region into 20 'landscapes' which 
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share broadly similar plant assemblages and soils. The vegetation structure of the coastal 
lowlands is described as a mosaic environment constantly in a state of flux. Thus the coastal 
lowlands may be more accurately characterised as a heterogeneous environment, sharing some 
structural attributes, but exhibiting a variety of potential resource zones. 
Waiters (1989, 1992a) argued that the ecological structure of the coastal lowlands and a late 
increase in marine productivity were major factors inhibiting permanent occupation of the 
coast. In fact, the coastal lowlands have an extremely narrow and restricted spatial distribution 
(see Figure 5) and thus it is difficult to believe that this landscape system presented a significant 
barrier to human occupation of the coast. Wahers' generalised representation of the coastal
lowlands as a single marginal environmental zone engendering a single mechanistic human 
response ignores the variability of wallum environments and the diversity of Aboriginal land 
management practices. Another major objection is that although the coastal lowlands of 
southeast Queensland exhibit a low overall abundance of terrestrial fauna, these landscapes 
interface with extremely productive intertidal, estuarine and marine ecosystems. 
Terrestrial Resources 
Ecological studies undertaken in the 1970s (e.g. Dwyer et al. 1 979a; Dwyer et al. 1979b; 
Kikkawa 1975) characterised the coastal lowlands as having a depauperate terrestrial fauna! 
resource base linked to the almost uniformly low nutrient status of soils. Thus, although the 
region supports a relatively high diversity of fauna! species, the abundance of each taxa is 
generally low. It is possible, however, that large terrestrial mammals in particular were more 
abundant in the recent prehistoric past than at present ( cf Dwyer et al. 1979a), especially if 
Aboriginal firing regimes were operating (see Coaldrake 1961). Waiters (1987:3 18) himself 
conceded that "burning and opening up of wallum scrublands may have established grazing 
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conditions which allowed macropods to flourish". Coastal low1ands environments may have 
been well suited to fire management regimes, given the documented pattern of grassy 
understorey development and maintenance in response to fire (Coaldrake 1961). Further, the 
validity of extrapolations of the results of these ecological studies to the pre-European period 
is dubious, given that they were conducted in the 1970s after major European landscape 
modification and the disruption of indigenous management regimes which may have 
dramatically impacted on the distribution and abundance of some taxa. 
Further problems with this marginality model for the coastal lowlands come from the 
ethnohistoric literature which suggests that co'astal peoples utilised a broad range of marine, 
littoral and terrestrial resources from this zone. As well as marine fishing, fern-root processing 
and shellfish gathering, terrestrial resource exploitation also emerges as an important 
component of coastal economies: 
Aside from the hunting of marine animals men were engaged in terrestrial 
hunting. Macropods were caught by spear or were despatched after being 
herded into nets staked out at strategic points .. . Return boomerangs were used 
to scare birds into nets stretched between trees; emus were caught in nets in the 
manner described for macropods. Black swans were easily hunted during their 
summer moult when they were flightless and other aquatic birds (e.g. ducks) 
were often grabbed by the feet from under the water. Flying foxes were 
knocked out of trees with throwing clubs and sticks. Possums and koalas were 
caught during the day by scaling trees and cutting the animals out of hollow 
places .. . Snakes, lizards, tortoises, goannas and grubs were also sought. 
Honey (' sugar bag') was prized and was especially plentiful on the offshore 
islands (Hall 1982:86). 
Several accounts document the use oflarge nets in the co-operative hunting of macro pods (e.g. 
Fairholme 1856; Petrie 1904) in the coastal lowlands. The considerable labour invested in the 
manufacture and maintenance of these facilities suggests that this form offood production was 
an important activity (Satterthwait 1986, 1987). Clearly, we would not expect this kind of 
large scale hunting activity if, as Waiters (1992a: 168; also 1987:70, 3 17) argued, "Aboriginal 
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hunting . . .  quickly reduced levels of abundance in the terrestrial animal populations" after initial 
occupation of the coastal lowlands. 
While marine fishing was obviously important in recent Aboriginal economies of the region, as 
is evident in oral histories and the ethnographic literature, I suggest that the role of marine fish 
resources has probably been overemphasised by recorder bias and that important, but perhaps 
less visible, production activities associated with terrestrial resources (such as fernroot 
production) have been underemphasised (see Durbidge and Covacevich 1981 ;  Whalley 1987). 
This proposition appears to be supported by evidence from stable carbon isotope analysis of 
' 
skeletal material from the Broadbeach Burial Ground. Studies conducted by Hobson and 
Collier (1984, 1986; Collier and Hobson 1987) indicated that marine resources probably 
accounted for less than half of the dietary intake of these people: 
The study of stable-carbon isotope ratios of dietary species reported here 
reveals that the sea was not the major provider of food to coastal people in 
southeastern Queensland, an environment abundant in marine food resources 
. . .  We have clear evidence that for at least one coastal economy the land was 
more important than the sea in the provision of food (Collier and Hobson 
1987:563; added emphasis). 
If we can assume that this sample is representative of the coastal population as a whole, it 
indicates that in the late-Holocene, with apparently high population densities in the region (e.g. 
Hall 1982, 1987; Hall and Hiscock 1988; Morwood 1987; Waiters 1989, 1992a) and 
presumably greater pressure on resources, the majority of subsistence production requirements 
were met by terrestrial resources. 
Shellfish 
On the basis of a study by Catterall and Poiner (1984), Waiters ( 1987, 1989, 1992a) argued 
that Moreton Bay shellfish communities were not resilient to Aboriginal exploitation. He used 
4 1  
this argument to bolster his representation of marine fish production as a necessary prerequisite 
for permanent coastal settlement, concluding that "a subsistence economy of a reasonably large 
population of humans could scarcely be founded upon shellfish" (Waiters 1989:218). 
Catterall and Poiner's (1984, 1987) study was based on data collected from two locations on 
the western coast ofNorth Stradbroke Island. The combined sample from these sites consisted 
of 2, 142 bivalves and gastropods larger than 10  mm, collected within 78 m3 of randomly­
distributed quadrats of 0.5 x 1 m, excavated to a depth of 80 mm. Their assessment of 
resilience to exploitation was based on the assumption that subtidal and buried individuals are 
less vulnerable to human predation. Size at maturity, mobility and duration of the pelagic larval 
phase were also considered. 
There are several objections to Waiters' unqualified use of this study to minimise the potential 
role of shellfish in the prehistoric subsistence economy. First, the sample was very small 
considering that there are approximately 1,000 km2 of intertidal and subtidal flats in the
Moreton Bay area. In addition, the random sampling procedure employed excluded clumps of 
spatially-aggregated shellfish that may have been targeted by gatherers (Catterall and Poiner 
[1987: 1 19] note that dense clumps of hairy mussel, Trichomya hirsuta, fell immediately outside 
the sampled zone). 
Second, the resilience of species was assessed on the basis of biological life-history and habitat 
attributes without consideration of factors such as the duration, frequency and intensity of 
shellfish gathering events or the possibility of human modification of shellfish availability. 
Deliberate management of shellfish has been documented ethnographically which resulted in 
the manipulation of the population structure of shellfish communities towards greater 
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productivity by removing competition and by moving shellfish to repopulate depleted beds or 
to colonise new areas (Meehan 1982; Ross and Coghill n.d.). 
Finally, and most importantly, only shellfish in low energy contexts were considered by 
Catterall and Poiner (1984, 1987). Large midden accumulations on the ocean coasts of 
southeast Queensland consist predominantly of pipi (Donax deltoides), which form large 
spatially aggregated communities in the intertidal zone of high energy beaches (e.g. Hall 1980b; 
McNiven 1985; Richardson 1984). Luebbers (1994), in fact, argued that Donax deltoides are 
highly resilient to exploitation. 
' 
It is also worth noting that Waiters appears to misrepresent the results of Catterall and Poiner' s 
(1984, 1987) study in that, contrary to his reading of the work, not all shellfish species are 
characterised as vulnerable to over-exploitation. In fact, of the five types of shellfish 
considered by the study, three (Anadara trapezia, Strombus luhuanus and the family 
Veneridae) were thought to have "little risk of local depletion due to traditional gathering" 
(Catterall and Poiner 1987:121). Only oyster (Saccostrea commercia/is) and whelk (Pyrazus 
ebeninus) were found to have low resilience to exploitation. 
Although shellfish may never have been a primary dietary component throughout the year, they 
may have formed a significant back-up resource. Recent re-evaluations of coastal economies 
(e.g. Erlandson 1988, 1991; Meehan 1977, 1982) have demonstrated that shellfish may even­
out irregularities in food production, particularly as a source of protein. 
Discussion 
Pre-European subsistence strategies of Aboriginal societies in southeast Queensland have been 
modelled by several investigators to reflect a specialised marine economy operating in an 
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otherwise marginal environment (e.g. Draper 1978, 1980; Hall 1 982; Hardley 1975; McNiven 
1992c; Waiters 1987). However, I argue that although based on the coast, people derived a 
substantial part of their subsistence requirements from terrestrial resources. Fish, which are 
often regarded as a staple food resource in Aboriginal economies in the region, may have been 
secondary to other resources. In light of ethnohistoric accounts and the stable carbon isotopes 
analysis of the Broadbeach Burial Ground skeletal material, I suggest that current models 
emphasising the primacy of marine resources, particularly fish, may require significant revision. 
Environmental generalisations characterising the coastal lowlands as a marginal landscape have 
' 
uncritically entered the literature as established ecological assumptions which have informed 
models of subsistence and settlement systems in the region (e.g. Hall 1982, 1987; Hall and 
Robins 1984; McNiven 1990a, 1991a; Morwood 1986, 1987; Nicholson and Cane 1994; 
Waiters 1987, 1989, 1992a, 1992c). These models have relied on a very generalised view of 
coastal lowlands landscapes, characterising them as uniformly marginal and thereby reducing 
the dynamic nature of human-environment interaction to one of homogeneous structure and 
mechanistic response. I have demonstrated that such marginality for the coastal lowlands of 
southeast Queensland is by no means proven. 
Summary 
Problems in Waiters' approach to the landscape component of his model limit the reliability of 
the conclusions reached in his study. His model for increases in marine productivity induced 
by anthropogenic fluvial sedimentation is clearly simplistic and does not take into account the 
variability and impact of changing sedimentation regimes. The palaeoecological data reviewed 
above suggest that there was no significant time-Jag in the establishment of marine communities 
after sea-level stabilisation. 
44 
The review of palaeoecological, environmental, ethnohistoric and palaeoanthropological 
evidence presented in this chapter calls into question the validity of simplistic characterisations 
of the coastal lowlands as marginal landscapes for human occupation (e.g. McNiven 1990a, 
1991a; Neal and Stock 1986; Waiters 1987, 1989, 1992a). I argue that the coastal lowlands 
are productive landscapes, particularly as they interface with extremely productive intertidal 
and marine ecosystems. Finally, I suggest that Waiters may have underestimated the role of 
shellfish communities and terrestrial plant and animal resources in the prehistoric economy. In 
sum, there is no reason to believe that at any time during the Holocene the hinterland was any 
more favourable than the coastal lowlands for human occupation. 
' 
CHAPTER FOUR 
CHRONOLOGY IN SOUTHEAST QUEENSLAND: 
Exploring the Temporal Structure of the Archaeological Record 
Radiocarbon dating provides the only reliable basis for building a local 
chronological sequence, but even here some critical methodological issues need 
to be addressed (Bird and Frankel I 991 a:2). 
Introduction 
In this chapter I present an analysis of the radiocarbon chronology of pre-European Aboriginal 
occupation of southeast Queensland. Analytical methods are outlined and their limitations 
briefly discussed with reference to sample structure and reliability. The analysis of these data 
' 
provides the basis for evaluating Waiters' claim for a time-Jag of 4,000 years between sea-level 
stabilisation and permanent occupation of coastal southeast Queensland, when exponential 
growth of coastal sites occurred with no major shifts in the number of inland sites. 
The radiocarbon date sample employed in this analysis was constructed through a survey of 
published and unpublished sources which report research in the study region. This search 
involved systematically reviewing Queensland Archaeological Research and relevant 
unpublished theses submitted at The University of Queensland and The University of New 
England as well as references contained in these works. In addition, individual researchers 
were contacted to seek access to otherwise unavailable data. This search resulted in the 
location of 140 dates from 59 sites (Table 3 ;  Figure 7), including several dates which were not 
previously reported. Although some dates were not available for inclusion, it is estimated that 
this sample represents as much as 90% of determinations made on archaeological materials in 
southeast Queensland (Dr J. Hall, Department of Anthropology and Sociology, The University 
of University, pers. comm., 1995). 
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Table 3 .  Radiocarbon dates from archaeological sites in southeast Queensland (n=l40). 
Site 
Aranarawai Beach Ridge II 
Bishop's Peak 
Boonah Shelter 
Booral Homestead Midden 
Booral Shell Mound 
Bribie Island 9 
Broadbeach Burial Ground 
Brooyar Shelter 
Brown's Road 
Bushranger's Cave 
C-14 Age 
1880 ± 80 
1420 ± 60 
2620 ± 90 
1300 ± 60' 
1960 ± 1 10' 
3240 ± 50 
2400 ± 1 10 
2420 ± 80 
980 ± 60 
1750 ± 60 
2480 ± 60 
2660 ± 60 
2790 ± 80 
2950 ± 60 
200 ± 80 
3280 ± 80 
26 ± 86' 
450 ± 70 
1086 ± 91' 
1 156 ± 1 10' 
1290 ± 70 
2650 ± 60 
2030 ± 70 
700 ± 60 
1980 ± 70 
2090 ± 90 
3460 ± 80 
4720 ± 100 
5540 ± 100 
5820 ± 1 10 
8090 ± 1 10 
9270 ± lOO' 
Lab. No. Sample 
Beta-24538 charcoal 
Beta-16298 charcoal 
Beta-16299 charcoal 
Beta-25205 charcoal 
Beta-21276 charcoal 
Beta-25204 charcoal 
Beta-38414 charcoal 
Beta-32045 charcoal 
Beta-37394 charcoal 
Beta-36303 charcoal 
Beta-36304 charcoal 
Beta-38415 charcoal 
Beta-38242 charcoal 
Beta-32046 charcoal 
Beta-56565 charcoal 
Beta-56566 charcoal 
V-161 charcoal 
ANU-67 charcoal 
V-157 charcoal 
V-162 charcoal 
ANU-68 charcoal 
Beta-23344 charcoal 
Beta-3077 charcoal 
Beta-42843 charcoal 
Beta-42844 charcoal 
Beta-18897 charcoal 
Beta-44134 charcoal 
Beta-4851 charcoal 
Beta-4852 charcoal 
Beta-42845 charcoal 
Beta-42846 charcoal 
Beta-42847 charcoal 
Reference Calibrated Age/sa 
Neal 1989 1939(1735)1551 
Edmonds 1986 1380(1290)1 174 
Edmonds 1986 2852(2742)2357 
Morwood pers comm 1291(1174)1005 
Morwood 1987 2124(1866)1568 
Morwood pers comm 3540(3392)3276 
Frankland 1990 2743(2348)2122 
Frankland 1990 2723(2352)2157 
Frankland 1990 954(904,853,835,806,797)720 
Frankland 1990 1730(1603,1590,1576)1503 
Frankland 1990 2736(2460,2384,2377)2341 
Frankland 1990 2844(27 50)2507 
Frankland 1990 3063(2846,2819)2744 
Frankland 1990 3216(3061,3050,3013)2865 
Smith 1992 421(267 ,205,143,17,0*)0* 
Smith 1992 3634(3462)3270 
Haglund 1976 278(0*)0* 
Haglund 1976 543(488)299 
Haglund 1976 1221(969)786 
Haglund 1976 1290(1061)796 
Haglund 1976 ' 1294(1171)982 
McNiven 1988 2794(2748)2496 
Kelly 1982 2 1 1 6(1931)1747 
Hall pers. comm. 681(648)539 
Hall pers. comm. 2009(1874)1710 
Hall & Hiscock 1988 2307(1989)1814 
Hall pers. comm. 3865(3683,3670,3638)2467 
Hall & Hiscock 1988 5607 (5447 ,5404,5328)5050 
Hall & Hiscock 1988 6481(6294)6036 
Hall pers. comm. 6855(6624,6590,6566)6313 
Hall pers. comm. 9252(8979)8551 
Hall pers. comm. I 0435(1 0278,10261 ,I 0 1 95)9984 
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Table 3. Radiocarbon dates from archaeological sites in southeast Queensland (n=l40) (cont.). 
Site C-14 Age Lab. No. Sample Reference Calibrated Age/sa 
Cameron Point Site 62 190± 50 Beta-34400 charcoal McNiven 199lb 293(264,2 12,14 I ,2 I ,0*)0* 
950 ± 60 Beta-34401 charcoal McNiven 199Ib 937(788)675 
Christmas Creek 1000 ± 70 Beta-54588 charcoal Bonica !992 978(913)720 
1990 ± 90 Beta-54589 charcoal Bonica 1992 2 1 1 6(1878)1635 
3270 ± 60 Beta-44841 charcoal Bonica !992 3577(3460)3345 
Cribb Island 390 ± 50 Beta-3227 shell Ward & Hacker 1981 modem 
1300 ± 90 Beta-3226 shell Ward & Hacker I 98 I 1035(857)654 
Deception Bay 1 1000 ± 140 LJ-949 shell Kelly 1982 833(563)322 
Deception Bay 2 760 ± 140 LJ-952 shell Kelly 1982 627(420)0 
Deeeption Bay 3 995 ± 70 SUA-1257 shell Nolan 1986 683(558)472 
Deception Bay 4 650 ± 130 SUA-1256 shell Nolan i986 517(280)0 
Deception Bay 5 755 ± 135 SUA-1255 shell Flood 1981 619(410)0 
Double Island Point I 160 ± 90 Beta-34059 charcoal McNiven I 990a 309(248,232, I 3 I ,90,33,0*)0* 
First Ridge 1 150 ± 70 Beta-1 946 shell Kelly 1982 869(680)557 
Fraser Island 2 1 7/15 1960 ± 1 1 0  Beta-1698 shell Kelly 1982 1788(1510)1274 
Fraser Island 796/54 1835 ± 85 Beta-1701 shell Kelly 1982 1562(1356)1214 
1965 ± 100 Beta-! 700 shell Kelly 1982 1767(1513)1287 
Fraser Island 799/54 1270± 80 Beta-1699 shell Kelly 1982 970(797)649 
Gatton Shelter 1090± 70 Beta-5897 charcoal Morwood 1986 1070(945)788 
3030 ± 90 Beta-5898 charcoal Morwood 1986 3375(3203,3192,3 162)2876 
3820 ± 120 Beta-158 1 1  charcoal Morwood 1986 '4508(4 142,4 1 04,4097)383 1 
Hope Island 1500 ± 80 Beta-20800 charcoal Walters eta/. 1987 1524(1331)1256 
2600 ± 70 Beta-20797 charcoal Waiters et al. 1987 2778(2734)2362 
3720 ± 70 Beta-20798 charcoal Waiters et al. 1987 4228(3984)3780 
4350 ± 220 Beta-20799 charcoal Waiters et al. 1987 5566(4860)4277 
Kabali Road Scatter 70 ± 70 Beta-19424 shell McNiven 1990a modem 
King's Bore Site 97 2290 ± 80 Beta-30402 charcoal McNiven 1992d 2359(2314,2224,221 3)20 I 6 
3560 ± 100 Beta-25510 charcoal McNiven 1992d 4082(3824,3785,3749 ,3734 )3488 
Little Sandhills 102.1 ± 0.7% Beta-1947 charcoal lv1RAP Files 0*(0*)0* 
Maidenwell Shelter 1210 ± 100 SUA-1915 charcoal Morwood 1986 1288(1064)91 8  
4300 ± 70 Beta-6924 charcoal Morwood 1986 4980(4835)4571 
Maroochy River 2 610 ± 70 Beta-27085 shell McNiven 1989 423(260)0 
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Table 3 .  Radiocarbon dates from archaeological sites in southeast Queensland (n=l40) (cont.). 
Site C-l4Age Lab. No. Sample Reference Calibrated Age/sa 
Maroochy River 4 170 ± 60 Beta-27087 shell McNiven 1989 mcxlern 
840 ± 60 Beta-27086 shell McNiven 1989 550(474)31 3  
Minner Dint 520 ± 75 I-1 1095 charcoal Hall 1980b 641(514)3 1 9  
Moon Point 1470 ± 80 Beta-2609 shell Kelly 1982 1206(995)841 
New Brisbane Airport 1 120 ± 60 SUA-2179 charcoal Hall & Lilley 1987 1080(966)913 
391 0 ±  80 Beta-23345 charcoal Hall & Lilley 1987 4513(4277)3994 
4830 ± 1 1 0  Beta-33342 charcoal Hall pers. comm. 5738(5577,5511,5493)5296 
NE Moreton Is. 1 430 ± 60 Beta-24473 shell Lilley & Hall 1988 modem 
NE Moreton Is. 5 380 ± 60 Beta-24470 shell Lilley & Hall 1988 modem 
NE Moreton Is. 16 400 ± 60 Beta-24471 shell Lil!ey & Hall 1988 modern 
NE Moreton Is. 21A 320 ± 50 Beta-24472 shell Lilley & Hall 1988 modem 
NE Moreton Is. 27 440 ± 60 Beta-24473 shel! Lilley & Hall 1988 modem 
NRS Site 8 470 ± 60 ANU-3336 shell Richardson 1984 264(70,10)0 
NRS Site 19 450 ± 60 ANU-3337 shell Richardson 1984 modern 
NRS Site22 4 1 0 ±  50 ANU-3338 shell Richardson 1984 modern 
One-Tree 1620 ± 60 Beta-3073 charcoal Ha!l 1982 1570(1491 ,1472, 1440,1419) 1328 
Platypus Rockshelter 560 ± 60 Beta-3076 charcoal Ke!ly 1982 643(529)476 
2420 ± 90 I-1 1094 charcoal Ke!ly 1982 2736(2352)2 151  
2480 ± 70 Beta-3075 charcoal Ke!ly 1982 2743(2460,2384,2377)2334 
3850 ± 170 SUA-1502 charcoal Ke!ly 1982 4809(4221 ,4207 ,4153)3698 
4540 ± 80 Beta-3074 charcoal Hall & Hiscock 1988 5444(5246,51 86,5122,5056)4867 
Polka Point 765 ± 45 V-22 charcoal Bermingham 1966 719(663)567 
1560 ± 80 Beta-28487 shell Neal 1989 1279(1 107)924 
1750 ± 90 Beta-28488 charcoal Neal 1989 1 826(1603, 1590,1576) 1402 
3020 ± 100 Beta-24540 charcoal Neal 1989 3380(3200,3 197 ,31 54)2860 
Saint-Smith Midden 260 ± 60 Wk-3424 charcoal Hall 1995 430(284)0* 
960 ± 60 Wk-3423 charcoal Hall 1995 940(886,875,823,817, 791 )693 
Sandstone Point 103 ± 0.8% Beta-15808 charcoal Nolan 1986 modern 
320 ± 50 Beta-15806/A charcoal Nolan 1986 469(303)0* 
340 ± 50 Beta-15806/B charcoal Nolan 1986 479(309)0* 
500 ± 50 SUA-2358 charcoal Waiters 1987 546(509)334 
620 ± 95 SUA-478 charcoal Ke!ly 1982 674(550)472 
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Table 3 .  Radiocarbon dates from archaeological sites in southeast Queensland (n=l40) (cont.). 
Site C-14 Age Lab. No. Sample Reference Calibrated Agefs• 
Sandstone Point 740 ± 50 SUA-2357 charcoal Waiters 1987 705(657)554 
740 ± 80 Beta-15809 charcoal Nolan 1986 737(657)539 
780 ± 95 SUA-479 charcoal Hall 1982 899(666)542 
810 ± 80 Beta-16837 charcoal Nolan 1986 899(672)557 
1 190 ± 100 Beta-1 5805 charcoal Nolan 1986 1283(1 059)800 
1500 ± 1 10 Beta-15807 charcoal Nolan 1986 1554(133 1)1167 
1600 ± 80 Beta-16838 charcoal Nolan 1986 1 6 1 1(1412)1296 
1990 ± 60 Beta-15810/A charcoal Nolan 1986 2000(1878)1726 
2290 ± 100 Beta-158 10/B charcoal Nolan 1986 2469(23 14,2224,22 13)1990 
Seary-Broutha Site 100.5 ± 0.9% Beta-19423 shell McNiven 1990a modem 
Spitfire Creek 450 ± 70 SUA-2082 shell Neal 1984 modem 
560 ± 70 SUA-2081 shell Neal l984 331(230)0 
St Helena Island 1370 ± 60 Beta-6140 shell Alfredson 1984a 1050(916)754 
2240 ± 70 Beta-6141 shell Alfredson 1984a 2008(1834)1647 
Talgai Skull 1 1650 ± lOO' - sediment Oakley el al 1975 13851 (13538) 1 3285 
Teewah Beach 5D 100.1 ± 0.9% Beta-19422 shell McNiven 1990a modern 
Teewah Beach 26 340 ± 70 Beta-30401 charcoal McNiven 1990a 504(309)0* 
950 ± 100 Beta-255 1 1  charcoal McNiven 1990a 984(788)659 
1070± 70 Beta-30399 charcoal McNiven 1990a I 065(936)782 
3140 ± 100 Beta-30400 charcoal McNiven 1990a 3540(334 1 ,328 1  ,3278)2994 
4780 ± 80 Beta-25512 charcoal McNiven 1990a 5642(5562,5549,5468)5299 
Tin Can Bay 75B 700 ± 70 Beta-19421 shell McNiven 1991b 485(3 13)158 
Toulkerrie 3 10 ± 80 Beta-32049 charcoal Hall & Bowen 1989 502(299)0* 
350 ± 80 Beta-32796 charcoal Hall & Bowen 1989 512(312)0* 
370 ± 75 I-1 1096 charcoal Hall 1982 5 15(425,392,3 19)0* 
2150 ± 80 Beta-32048 charcoal Hall & Bowen 1989 2323(2063)1878 
2290 ± 80 Beta-32047 charcoal Hall & Bowen 1989 2359(23 14,2224,2213)2016 
Wallen Wallen Creek 1070 ± 50 SUA-2461 shell Neal & Stock 1986 719(637)530 
1230 ± 50 SUA-2465 shell Neal & Stock 1986 906(755)654 
1520 ± 70 SUA-2236 shell Neal & Stock 1986 1241(1058)9 1 1  
2120 ± 70 SUA-2462 charcoal Neal & Stock 1986 2303(2007)1874 
4290 ± 90 SUA-2466 charcoal Neal & Stock 1986 5027(4833)4531 
Table 3 .  Radiocarbon dates from archaeological sites in southeast Queensland (n=l40) (cont.). 
Site C-14 Age Lab. No. Sample Reference 
Wallen Wallen Creek 6950 ± 80 SUA-2343 charcoal Neal & Stock 1986 
9760 ± 140' SUA-2467 charcoal Neal & Stock 1986 
9810 ± 130' SUA-2251 charcoal Neal & Stock 1986 
! 1 990 ± 70' SUA-2344R charcoal Neal & Stock 1986 
13040 ± 220' SUA-2463 charcoal Neal & Stock 1986 
13650 ± 240' SUA-2342 charcoal Neal & Stock 1986 
16420 ± 260' SUA-2464 charcoal Neal & Stock 1986 
17500 ± 900' SUA-2235 charcoal Neal & Stock 1986 
20560 ± 250' SUA-2341 charcoal Neal & Stock 1986 
Webber Swamp 100 101.1 ± 0.8% Beta-19425 shell McNiven 1990a 
' 
White Patch Site 3' 450± 90 SUA-480 charcoal Crooks 1982 
670 ± 95 SUA-481 charcoal Crooks 1982 
NOTES 
a Dates were calibrated using the following procedure (after Stuiver and Reimer 1993): 
Calibrated Age/s" 
7693(7673)7656 
1 1319(10957)10390 
1 1488(10977)10480 
14233(13931)13672 
16113(15437)14661 
16925(16307)15609 
20044(19279)18712 
18549(20770)0* 
no calibration possible 
modem 
553( 488)287 
721 (640,597 ,565)504 
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1. Conventional radiocarbon ages were calibrated using the CALIB (Version 3.03) computer program (Stuiver and Reimer 
1993). 
2. Atmospheric samples were calibrated using the hi-decal atmospheric calibration curve with no laboratory error multiplier. 
40 years were subtracted from atmospheric samples to correct for C-14 variations between northern and southern 
hemispheres. 
3. Marine samples were calibrated using the marine calibration model with a .6.R regional correction value of -5 ± 35. 
4. The calibrated ages reported span the 2 sigma calibrated age range. 
b Excluded from analysis. See text. 
c These dates were corrected for isotopic fractionation using a correction estimate of -24 ± 2_� as recommended by Stuiver and Reimer 
(1993). 
d Excluded from analysis - calibrated age/s over 10,000 BP. See text. 
e Also referred to in the literature as Bribie Island Site 3. 
0* Represents a 'negative' or 'modern' age BP. 
• Site
L''') '''i\J Coastal lowlands
1,>:-;',' 'd Subcoastal highlands
Depths are in metres 
Scale 
0 
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Figure 7. Southeast Queensland, showing radiocarbon dated archaeological sites. 
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Radiocarbon Data 
Table 3 lists the radiocarbon data used in this analysis and includes the site name (as reported), 
mean and standard deviation of conventional C-14 ages, laboratory code, sample material, 
citation and calibrated agels. Where it was not possible to cite a published source, unpublished 
theses, reports and personal communications are acknowledged. All conventional radiocarbon 
ages were converted to calendar years using the CALm (Version 3.03) computer program 
(Stuiver and Reimer 1993). C-14 ages in the second column are as reported without correction 
for marine reservoir effect or other error, with the exception of three dates from the 
Broadbeach Burial Ground, which are listed with a correction estimate for isotopic 
' 
fractionation (Stuiver and Reimer 1993). Five dates in the sample (from Deception Bay sites 
1-5) were initially undertaken as part of geomorphological research and later identified to be 
from cultural deposits (see Nolan 1986). 
Although various 'chronometric hygiene' criteria have been implemented in archaeological 
studies based on radiocarbon dates (e.g. Anderson 1991; Meltzer and Mead 1985; Spriggs and 
Anderson 1993), I have chosen to only exclude determinations which are clearly problematic 
on the basis of their archaeological associations. The date for the Talgai Skull listed in Table 
3 is one of 14 determinations obtained on calcareous sediments reportedly associated with the 
human cranial remains (Hendy et al. 1952; Oakley et al. 1975; Smith and Sharp 1 993). There 
is no firm evidence for directly relating these determinations with the actual antiquity of the 
remains. Because of the equivocal nature of these dates they have been excluded from the 
analysis. The three dates from Boonah Shelter are inverted, although Morwood (Department 
of Archaeology and Palaeoanthropology, The University ofNew England, pers. comm., 1995) 
suggests that the age of 3,240 ± 50 BP (Beta-25204) is accurate and that the other two 
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detenninations (Beta-21276 and Beta-25205) were undertaken on intrusive organic material 
and should be discarded. I have chosen to follow Morwood's recommendation in excluding 
these two detenninations. A single detennination in the Wallen Wallen Creek sequence (SUA-
2344R) is clearly anomalous and is thought to have been caused by ground water 
contamination (Neal and Stock 1986:620). 
Only calibrated dates are used in the following analysis to ensure comparability of the time scale 
used in assessing changes in temporal patterns of human occupation (see Ward 1994 for a 
discussion). Only one determination (SUA-2341) from southeast Queensland is presently 
beyond the limits of available calibration data.' Electron Spin Resonance (ESR) dating is the
only other technique which has been employed to date archaeological deposits in the region 
with limited success (see Alfredson 1984a: 128-132; Caddie et al. 1984), although both 
thermoluminescence (TL) techniques and uranium series dating have been used in 
geomorphological applications (Hekel et al. 1979; Tejan-Kella et al. 1990; Ward et al. 1977). 
In this analysis I only include determinations obtained using radiocarbon dating techniques. 
As the purpose of this chapter is to examine Waiters' model for Holocene change in southeast 
Queensland, only calibrated ages under 10,000 years are considered in this analysis. The 
exclusion of older dates does not significantly alter the sample structure as only eight 
unequivocal determinations from two sites (Bushranger's Cave and Wall en Wall en Creek) 
exceed 10,000 BP. The exclusion of problematic determinations (one from Talgai Skull, two 
from Boonah Rockshelter, and one from Wallen Wallen Creek) and the eight determinations 
which exceed 10,000 BP reduces the sample used in this analysis to 128 radiocarbon dates from 
58 sites. 
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Site Definition 
Site definition is an important consideration, as the 'site' forms a basic analytical category for 
determining the frequency of site occupation at various time scales. Investigators in southeast 
Queensland have generally adopted a traditional site-based approach in both description and 
analysis (cf. McNiven 1985, 1992a), where a site is defined as "a locus, or concentration, of 
cultural materials, or a concentration of evidence of human activity'' (Sullivan 1 983 :2). This 
approach has major limitations in accommodating non-discrete, spatially continuous 
distributions of cultural material across the landscape (e.g. Dunnell and Dancey 1983; Foley 
1981a, 1981b). 
' 
Most dated deposits included in the sample are separated by significant distance, which 
alleviates this definitional problem to an extent. Several sites included in this analysis, however, 
are closely juxtaposed. The dated deposits at Toulkerrie, Little Sandhills and One Tree on 
southern Moreton Island (Figure 7) are all located within three kilometres of each other and 
could be argued to form part of the same discontinuous shell midden deposit. Similarly, the 
five Northeastern (NE) Moreton Island sites and the three NRS sites from Stradbroke Island 
could be argued to belong to single site complexes. 
Sample Structure 
The comparability and reliability of the radiocarbon data set used in this analysis is enhanced 
by two features. Firstly, the majority of determinations (71 .88%, n=92) were made at a single 
laboratory, thereby minimising the effects of inter-laboratory variability in sample preparation 
and counting procedures (Figure 8). Secondly, only a small proportion of determinations in 
the sample (n=37) were made on marine shell, with over 70% made on charcoal (n=91). This 
bias is important in confined areas such as Moreton Bay where there is the possibility of older 
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terrestrial carbon from fluvial activity being incorporated into shell structures (see Little 1993). 
Studies of marine reservoir effect have not been undertaken in the immediate study area (see 
Bowman and Harvey 1983; Gillespie and Polach 1979; Head et al. 1983). Researchers have 
generally corrected radiometric determinations obtained on marine shell by simply subtracting 
450 years (e.g. Alfredson 1984a) and some have then calibrated determinations using the bi-
decal atmospheric calibration curve (e.g. McNiven 1989). Applying this standard correction 
value, however, does not take into account the fact that oceanic reservoir ages are not constant, 
but rather fluctuate through time with changes in reservoir parameters such as "input and 
output fluxes and exchange with the atmosphere" (Stuiver et al. 1 986:980). In this analysis I 
' 
have applied the global marine calibration model with a generalised <>R regional correction 
value of -5 ± 35  suggested by Stuiver and Braziunas (1993) for marine shell determinations. 
This <>R value is the weighted mean of the difference between the known historical age and the 
conventional C-14 age for marine shell samples from the region based on results presented by 
Gillespie and Polach (1979; see Stuiver et al. 1986:Table 1). 
ANU 
V 
I 
Wk 
Key: Beta - Beta Analytic; I - Teledyne Isotopes; V - Victoria Radiocarbon Laboratmy; ANU - Australian 
National University; U - University of California; SUA - Sydney University; Wk - Waikato. 
Figure 8. Distribution of dates by laboratory. 
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Three broad types of dated archaeological sites occur in the study region: (i) coastal middens, 
(ii) subcoastal rockshelters, and (iii) cemeteries (Figure 9). Many other site types (such as 
unstratified artefact scatters, earthen circles, fish traps and rock art sites) are found in southeast 
Queensland but none has been successfully dated with radiometric techniques (see Hall and 
Hiscock 1988). 
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Figure 9. Frequency of major site types and proportion of dates for each major site type. 
As is clear from Figure 9, coastal middens dominate the sample, comprising over 84% of dated 
sites and over 76% of radiocarbon determinations. Together, rockshelters and cemeteries 
account for less than 20% of the sample, although they have marginallJ; more radiocarbon dates
per site than mid den deposits. The dominance of midden deposits in the sample reflects the 
general coastal orientation of archaeological research in the region. 
Over 55% of sites have only a single date and over 77% of sites have fewer than three dates 
(Figure I 0). This is a significant problem both in establishing occupational chronologies for 
individual sites and in assessing the reliability of age determinations. It is generally accepted 
that three dates is the minimum necessary for constructing a site chronology (e.g. Smith and 
Sharp 1993). In this analysis, sites with single determinations are considered to be accurate, 
in the absence of other data to assess reliability (see Bird and Frankel 1 99 l a: I3). 
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Figure 10. Frequency of sites with different numbers of radiocarbon dates. 
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Methods 
Three main techniques have been employed in Australia in the analysis of occupational 
chronologies based on radiocarbon dates: (i) rates of establishment of new sites (e.g. 
Attenbrow 1982; Flood et al. 1 987; Hughes and Lampert 1982; Lourandos 1 983; Williams 
1987, 1988), (ii) estimates of the number of sites occupied in specified periods (e.g. Bird and 
Frankel 1 991a; Lourandos 1 993; Lourandos and Ross 1994), and (iii) counts of radiocarbon 
dates over time using a moving average (e.g. Alien and Holdaway 1 995; Bird and Frankel 
1 99 1a; Holdaway and Porch 1 995). 
Basal dates have commonly been used in regional syntheses to represent the number of new 
sites established through time. This technique is useful for examining patterns ofland use by 
focusing on site creation rather than occupation. Bird and Frankel (1991a:4) have criticised 
this method for, among other things, "assuming continuity of occupation after first use, and 
lumping together dates from sequences and short-term occupations", thereby denying "the 
possibility of demonstrating discontinuity or the reuse of sites after a significant gap in 
occupation". These criticisms are difficult to sustain, however, as the method does not assume 
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continuity of site use since the technique is explicitly based on site establishment, requiring the 
use of initial dates for site occupation (and possibly reoccupation after long breaks in 
occupation, see Smith and Sharp 1993). 
In analysing the radiocarbon chronology from western Victoria and southeast South Australia, 
Bird and Frankel (1991a, 1991b) used a technique developed by Rick (1987) involving the 
calculation of a moving average of the number of radiocarbon dates in sliding 600-year intervals 
measured every 200 years. Several other Australian investigators have recently adopted this 
style of analysis (see Alien and Holdaway 1995; Holdaway and Porch 1995; Smith and Sharp 
1993). Rick's (1987) method is based on the premise "that the number of dates is related to
the magnitude of occupation" (Rick 1987:55, original emphasis) and that "all things being 
equal, more occupation produces more carbon dates" (Rick 1987:56). Implicitly, this method 
assumes that radiocarbon samples are selected at random: 
He suggests that if radiocarbon determinations were obtained randomly from 
an unbiased archaeological record, the number of radiocarbon determinations 
would vary with the total number of person years of human existence in a 
particular region (Holdaway and Porch 1995:74). 
As Holdaway and Porch (1995:74) noted, several of the assumptions of the method are difficult 
to sustain, as in reality, dates are not selected randomly and the availability of charcoal for 
dating is structured by taphonomic factors affecting both the representation of sites and of 
charcoal within deposits, as well as sampling and research biases. 
The usefulness of this method is, therefore, dependent on a detailed understanding of the 
complex biases structuring the archaeological date sample. In his examination of the Peruvian 
preceramic radiocarbon record, Rick (1987) provided a detailed consideration of the effects of 
research design and the effects of taphonomic processes on the sample. Bird and Frankel 
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(1991a) provide only a superficial discussion of the biases inherent in their date sample and 
justifY the use of the technique on the basis that it is a "finer scale of counting" and "suggests 
greater or more complex variability" (Bird and Frankel 1991a:4). Bird and Frankel (I 991a: 1 0)
interpret the results of this method to support their argument for "short-term adjustments in 
settlement pattern in response to local conditions" rather than "cumulative directional change". 
This seems a strange conclusion given that the original aim of the technique was to smooth the 
curve and broaden the temporal influence of each date (Rick 1987:61 ). 
The dependence of this technique on sample structure is clearly illustrated by an example from 
the present study. In southeast Queensland the majority of research has been conducted in 
geologically-recent landscapes to resolve questions oflocalised resource use (e.g. Nolan 1986). 
Excavations undertaken at Sandstone Point, for example, were located entirely on a late­
Holocene beach-ridge system. Sites located on this ridge could therefore be no older than late­
Holocene in age. Fourteen radiocarbon determinations were obtained at this site to investigate 
intra-site variability. These 14 dates represent 1 1% ofthe entire date set. Clearly, the nature 
of research strategies has radically affected the structure of the radiocarbon date sample and 
severely limits the usefulness of this method in southeast Queensland. 
The third major technique used in constructing regional chronologies is simply an estimate of 
the number of sites occupied in 500-year periods based on interpolations between radiocarbon 
determinations. Because of the dearth of sites with termination dates, an assumption is made 
that sites were occupied to the present if there are no major stratigraphic disconformities to 
suggest otherwise. This may result in an inflation in the number of recently-occupied sites, but 
given the coarse scale of analysis, this probably has little effect on broad trends. 
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In the present analysis I have chosen to present the regional date set using all three of the 
methods reviewed above. The first is an estimate of the number of dated sites occupied in 500-
year periods (Figure 1 1), the second utilises Rick's  (1987) method of counting the number of 
dates in 600-year periods measured at 200-year intervals (Figure 12) and, finally, the dates are 
expressed as the number of new sites established through time (Figure 13). 
Middens 
The dramatic increase in the number of mid dens in the last 1 ,000 years is exaggerated by the 
inclusion of 14 sites which were first occupied only within the last 200 years (Figure 14): 
' 
Double Island Point Site 1, Kabali Road Scatter, Little Sandhills, Northeastern (NE) Moreton 
Island 1 ,  5, 16, 21A and 27, NRS 7, 8 and 10, Seary-Broutha Site, Teewah Beach 5D and 
Webber Swamp 100 all fall into this category. As first occupation of all of these sites is 
confined to the post-contact period, they cannot be assumed to represent pre-contact 
settlement and subsistence strategies. Despite this, however, removal of these sites from the 
data set does not significantly alter the apparent trend towards more sites occupied through 
time (Figure 14). 
Two other sites included in this category require special comment. The Wallen Wallen Creek 
site is considered a coastal site by about 10,000 BP as the sea was in close proximity to the site 
by this time. King's Bore Sandblow Site 100 is essentially an open artefact scatter in structure 
although since first use the site has always been in close proximity to the ocean; it is therefore 
considered as a midden for the purposes of analysis (see McNiven 1990a, 1992d). 
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Figure 1 1 . Estimated number of dated sites occupied in each 500-year period. 
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Figure 12. Number of sites with central radiocarbon dates falling in each 600-year period, 
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Figure 13 .  Number of new sites established in each 500-year period using earliest dates. 
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Figure 14. Estimated number of dated midden sites occupied in each 500-year period. Series 
2 excludes sites first occupied in the last 200 years. 
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Rockshelters 
Rockshelter deposits account for only eight (13 .8%) of the total number of dated sites. Only 
one rockshelter, Bushranger's Cave, is dated to before 5,500 BP. An increase in the number 
of dated rockshelter sites occupied is evident between 5,500 and 3,000 BP, from one to eight 
dated sites. However, because of the small sample size, the significance of this change is 
difficult to assess, particularly as there is no further increase after 3, 000 BP. All dated 
rockshelter sites are occupied before 2,500 BP and over half of them are occupied before 4,000 
BP. Until the pattern derived from this small sample is replicated by further excavation, it 
cannot be assumed that the apparent divergence in patterns of site occupation between mid den 
and rockshelter sites in the late-Holocene is not simply a product of inadequate sampling. In 
most of the dated rockshelter sites only dates from single 50 cm x 50 cm pits were made and 
several of these are non-basal, such as at Brooyar Shelter (McNiven 1988) and Boonah Shelter 
(Dr M. Morwood, Department of Archaeology and Palaeoanthropology, The University of 
New England, pers. comm., 1 995). 
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Cemeteries 
Although several Aboriginal burial sites are recorded in southeast Queensland (see Haglund 
1976; McNiven in press), only two have been excavated: the Broadbeach Burial Ground 
(Haglund 1976) and the Double Island Point site (McNiven 1991c). Only the Broadbeach site 
has been radiometrically dated, although McNiven (1991c) speculated that the Double Island 
Point site may be up to 900 years old. 
Discussion 
Two major points emerge from the occupational chronology presented above. First, coastal 
occupation pre-dates the close of the last marine transgression around 6,000 BP. Waiters' 
model explicitly precludes widespread occupation and use of the southeast Queensland coastal 
lowlands before about 2,000 years ago. The occupation of the coastal lowlands throughout 
the mid- to late-Holocene (and arguably the early-Holocene, as evidenced by the Wallen Wallen 
Creek assemblage) is demonstrated by the continuous record of radiocarbon dated sites. 
Although there is no simple relationship between number of sites and number of people (e.g. 
Ross 1981), the general increase in the number of dated sites through time suggests an 
expansion in the general magnitude of occupation in the region. 
Second, the evidence does not support Waiters' argument that periods of greater sedimentation 
around 3,000 BP were related to increases in marine productivity and increases in Aboriginal 
occupation ofthe coast. If this enrichment of marine resources did occur, it does not coincide 
with any changes in the archaeological record from this time. The occupational chronology 
demonstrates that significant increases in the number of occupied sites and the rate of site 
establishment does not occur until around 1,000 BP, some 2,000 years after the proposed 
enrichment ofMoreton Bay. 
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The overwhelming concentration of sites established in the late-Holocene may be partly 
explicable in terms of the operation of geomorphological processes, such as erosion and 
progradation, working to differentially destroy and bury sites. In a recent paper, Hall (in press) 
discussed the possible impact of sea-level rise on the archaeological record of southeast 
Queensland. He suggested that many pre-6,000 BP coastal sites have been destroyed by 
inundation and erosion associated with transgressive processes. The paucity of sites before 
6,000 BP may simply be an artefact of rising sea-levels inundating earlier sites. Assuming the 
relative stability of sea-levels and coastal landforms since 3,000 BP (see Chapter 3) though, it 
is difficult to explain the dramatic increase in the number of occupied sites which occurs after 
' 
1,000 BP in terms of differential preservation. The possible role of marine transgressions in 
forming this archaeological pattern is further considered in Chapter Six. 
Open inland sites, consisting almost exclusively of stone artefacts, account for over 99% of 
recorded non-coastal sites in the study region (Smith 1994). Unfortunately, these sites 
generally form unstratified deposits and are rarely associated with material suitable for 
radiometric dating. Attempts to establish a relative dating system based on artefact 
morphology and correlation with dated rockshelter assemblages may provide an avenue for 
resolution of this problem (see Hiscock 1988), although recent attempts to implement the 
system have met with limited success owing to problems of obtaining large sample sizes of 
complete and unretouched flakes (J. Smith, Department of Anthropology and Sociology, The 
University of Queensland, pers. comm., 1995). 
From 6,000 BP the estimated number of dated sites occupied in each 500-year period increases. 
The relatively coarse-grained temporal framework used here may mask short-term variability 
in the use of particular sites, landscapes or even regions. At I, 000 BP there is an apparent
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increase in the rate of site occupation, although this may be a product of analytical methods in 
that sites without a termination date are assumed to have been occupied until the last 500 years; 
this has the cumulative effect of exaggerating the number of sites in the most recent period. 
Regardless of the interpretation of occupation in the last 1,000 years, the data clearly do not 
support Waiters' proposition that the coastal lowlands were not occupied or only little used 
prior to the late-Holocene, when unprecedented growth in occupation of coastal sites occurred. 
It must be noted here that a major problem in accepting Waiters' interpretation of temporal 
patterns in the region is his misrepresentation of the archaeological evidence. The data for site 
establishment presented and discussed by Wafters (1989:218; see Table I) does not derive 
exclusively from southeast Queensland, but rather from the whole of Queensland (cf. Kelly 
1982:39-41). The evidence presented in this chapter is not only consistent with models of 
continuing coastal occupation throughout the marine transgression (such as those proposed by 
Hall l987; Hall and Hiscock 1988; McNiven 199la) but suggests the late-Holocene increases 
in occupation may be related to the operation of existing coastally-oriented social systems. 
The evidence presented here for rockshelter occupation demonstrates that the number of 
occupied shelter sites remains stable during the last 3,000 years, and that the pattern of 
occupation of shelter sites is not synchronous with changes in the number of occupied coastal 
sites, which does not alter greatly until after 2,000 BP. Significantly, although most rockshelter 
sites were first occupied between 6,000 and 3,000 BP, all eight were occupied up until the 
present. 
On the basis of the chronological data presented in this chapter, I argue that a model of 
permanent occupation of the coastal lowlands throughout the Holocene is more appropriate 
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than Waiters' (1992c:35) argument for "transient or itinerant" occupation of the coast prior to 
2,000 BP. 
Summary 
The occupational chronology presented in this chapter provides unequivocal evidence for 
Aboriginal presence in the coastal lowlands throughout the Holocene. Increases are evident 
in the number of occupied sites throughout the region from 6, 000 BP. An accelerated rate of 
midden occupation is evident in the last 1,000 years, although this may be exaggerated by the 
analytical techniques employed. The implications of these chronological patterns for Waiters' 
model and other models of culture change in southeast Queensland are discussed more fully in 
Chapter Six. The broad chronological framework for southeast Queensland prehistory 
established here provides the background for an analysis of marine fish remains in coastal sites 
in the region presented in the next chapter. 
CHAPTER FIVE 
FISHING IN THE ARCHAEOLOGICAL RECORD 
OF SOUTHEAST QUEENSLAND: Reconsidering the Evidence 
All I have tried to show, here and elsewhere since the late 1980s, is that on the 
evidence we have, the interpretation I have given is the most parsimonious one 
that adheres to the data (Waiters 1992c:37, original emphasis). 
Introduction 
Over the past 30 years, archaeological investigations in southeast Queensland have focused 
almost exclusively on the coastal strip (but see Gillieson 1982; Lilley 1978, 1984). Although 
little of the region has been systematically surveyed, over 1,500 coastal midden sites have been 
documented (e.g. Hall and Hiscock 1988; McNiven 1985, 1992a, 1993; Robins 1983, 1984a; 
Smith 1992; Stockton 1974), 59 ofwhich have been excavated (Table 4). Of these 59 sites, 
24 are said to contain fish remains, although only 22 have been reported in published or thesis 
form and only 18  have been radiometrically dated (Table 4). In order to critically assess the 
evidence for changes in marine fish production through time, each of these 18  sites, which 
include those used by Waiters to derive his model, are systematically reviewed in this chapter. 
This review of the archaeological sites is followed by a brief discussion which synthesises the 
evidence for marine fishing. 
Review of Sites 1: Sites Used by Waiters 
The first eight sites reviewed in this section are those employed by Waiters in constructing the 
model of fishery intensification. Two sites in this group, Toulkerrie and Sandstone Point, have 
been the subject of further research after Waiters' work. This more recent evidence is also 
considered in this section. 
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Table 4. Summary ofmidden excavations conducted on the southeast Queensland coast. 
Site Year 
Aranarawai Beach Ridge li ? 
Aranarawai Creek ? 
Bell's Creek 1972 
Booral Homestead Midden 1989 
Booral Shell Mound 1989 
Bribie Island 9 1992 
' 
, Bribie Island 67 1993 
Broadbeach Burial Ground 196S-8 
Brown's Road 1980-1 
Bundall 1968 
Caloundra l 196S 
Cameron Point Site 62 1988 
Cameron Creek Site 134 1988 
Canalpin Creek ? 
Cascade Gardens 1970 
Coo loo la Sand Patch 102 1988 
Double Island Point Site 1 1988 
First Ridge !9A 1980 
First Ridge 19B 1980 
Freshwater Creek Site 1988 
Hope Island 1986 
Kabali Site 1988 
King's Bore Sandblow 97 1988 
Leisha Track Site 93 1988 
Little Sandhills 1980 
Madonna ? 
Maroochy River 2 1988 
Maroochy River 4 1988 
Minner Dint 1978 
New Brisbane Airport 1984 
1987 
1988 
1989 
Excavator/s 
R. Neal 
R. Neal 
L. Haglund 
I. McNiven 
I. McNiven 
J. Hall 
J. Hall 
L. Haglund 
M. Strong 
L. Haglund 
D. Tugby 
I. McNiven 
I. McNiven 
R. Neal 
L. Haglund 
I. McNiven 
I. McNiven 
R. Robins 
R. Robins 
I. McNiven 
I. Waiters 
I. McNiven 
I. McNiven 
I. McNiven 
R. Robins 
R. Neal 
I. McNiven 
I. McNiven 
J. Hall 
J. Hall 
J. Hall 
J. Hall 
J. Hall 
Site 
Area 
(m') 
? 
? 
1,000 
? 
120 
soo,ooo 
300,000 
28S 
s,ooo 
2,SOO 
s,ooo 
? 
312 
? 
700 
3,000 
20,000 
4 
4 
64 
? 
? 
10,000 
ISO 
90 
? 
2,000 
4,400 
? 
? 
? 
? 
? 
Area Sieve Site Fish 
Excavated Size Reported Remains 
(m') (mm) Present 
? ? N ? 
? ? N ? 
0.7S ? y ? 
0.2S S.0/2.0 N ? 
o.s S.0/2.0 y y 
0.7S 6.013.0 N ? 
1.0 6.013.0 N y 
228 ? y y 
8.2S 6.013.0 N N 
7S ? y N 
1.9 ? y N 
0.7S 3.0 y y 
16 3.0 y N 
? ? ? ? 
so ? y y 
10 3.0 y N 
8 3.0 y y 
0.7S 6.0/3.0 y N 
0.2S 6.0/3.0 y y 
1.7S 3.0 y N 
1.2S 3.0 y N 
1.7S 3.0 y N 
2.5 3.0 y y 
21 3.0 y N 
90 6.0/3.0 y y 
? ? N ? 
0.2S 3.0 y N 
1 3.0 y N 
4 3.17S y y 
0.2S 6.0/3.0 y N 
1 6.0/3.0 y y 
? 6.0/3.0 N y 
? 6.0/3.0 N y 
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C-14 
Dated 
y 
? 
N 
y 
y 
y 
N 
y 
y 
N 
N 
y 
y 
? 
N 
N 
y 
N 
y 
N 
y 
y 
y 
N 
y 
? 
y 
y 
y 
y 
y 
y ' 
? 
Table 4. Summary ofmidden excavations conducted on the southeast Queensland coast (cont.). 
Site Year 
NE Moretoo Islaod 1 1987 
NRS 5 1983 
NRS 7  1983 
NRS 8 1983 
NRS 10 1983 
NRS 12 1983 
' 
NRS 14 1983 
NRS 17 1983 
NRS 19 1983 
One-Tree 1980 
Polka Point 19614 
? 
Saint .Smith Midden 1994 
Sandstone Point 1972 
1984 
1985 
Seary-Broutha Site 1988 
St Helena island 1983 
Teewab Beach 5D 1988 
Teewab Beach 18 1988 
Teewah Beach 26 1988 
Teewah Creek 1 12 1988 
Tin Cao Bay 75B 1988 
Tou!kerrie 1978 
1985 
1989 
Watlen Watlen Creek 1985 
Webber Swamp 100 1988 
White Cliffs Saodblow 98 1988 
White Patch Site 1 1973 
White Patch Site 2 1973 
White Patch Site 3 1973 
White Patch Site 4 1973 
White Patch Site 5 1973 
Excavator/s 
1 Lilley 
R. Neal 
R. Neat 
R. Neat 
R. Neal 
R. Neat 
R. Neat 
R. Neat 
R. Neal 
J. Hall 
D. Tugby 
R. Neal 
J. Hall 
L. Hag!und 
I. Waiters 
J. Hall 
I. McNiven 
G. Alfredson 
I. McNiven 
L McNiven 
I. McNiven 
I. McNiven 
l McNiven 
J. Hatl 
I. Waiters 
J. Hall 
R. Neal 
L McNiven 
I. McNiven 
L. Haglund 
L. Haglund 
L. Haglund 
L. Haglund 
L. Haglund 
Site 
Area 
(m') 
? 
182 
754 
149,450 
5,280 
2,000 
1,800 
500 
18,050 
700 
? 
? 
60,000 
25,000 
25,000 
25,000 
600 
180 
? 
? 
100 
140 
? 
? 
? 
? 
? 
? 
600 
? 
? 
35 
? 
? 
Area Sieve Site Fish C-14 
Excavated Size Reported Remains Dated 
(m') (mm) Reported 
0.5 6.013.0 y N y 
" 
1.0 3.0 N ? ? 
0.75 3.0 y y ? 
6.75 3.0 y y y 
025 3.0 y y ? 
0.5 3.0 N ? ? 
1.0 3.0 N ? ? 
2.0 3.0 N ? ? 
0.25 3.0 N ? y 
? 1/4/1/8 N ? y 
? ? N ? y 
? ? N ? y 
0.75 6.013.0 y y y 
6.0 ? y y y 
0.5 3.0 y y y 
9.5 3.0 y y y 
0.5 3.0 y N y 
0.5 2.0 y y y 
7.5 3.0 y N y 
0.75 3.0 y N N 
1.5 3.0 y y y 
0.5 3.0 y N N 
0.5 3.0 y y y 
3.5 8.0/3.0 y y y 
2.5 3.0 y y N 
1.75 3.0 y y y 
4 ? N y y 
0.5 3.0 y N y 
ID 3.0 y N N 
3.0 ? y y N 
3.0 ? y y N 
4.5 ? y y y 
2.0 ? y N N 
9.0 ? y N N 
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St Helena Island 
St Helena is a small island in Moreton Bay located approximately 6 km east of the mouth of 
the Brisbane River (Figure 7). Alfredson (1983, 1984a, 1984b) excavated two 50 cm x 50 cm 
pits in an extensive stratified mid den in the southwest corner of the island which is estimated 
to have a volume in the order of900 m3. To date, only one of the excavated pits has been 
analysed. About 75% of the excavated material was sieved through 2 mm mesh, while the 
remainder was mechanically dry-sieved in nested Endicott sieves ranging from 125 11m to 16 
mm mesh. Of the residue from the Endicott sieves, only about 75% of material smaller than 
4 mm was sorted owing to the limitations of time and identifiability. 
The fauna! assemblage was dominated in terms of volume by rock oyster (Saccostrea 
commercia/is), hairy mussel (Trichomya hirsuta) and mud whelk (Pyrazus ebeninus). Fruit 
bat (Pteropus poliocephalus) was present throughout, as were fish (Figure 1 5), with seven 
species identified. Smaller amounts of mud crab (Scylla serrata) shell, dugong (Dugong 
dugon), turtle and lizard bone were also recovered. Alfredson (1984b:4) noted that both fish 
and fruit bat bone constituted a much greater proportion of the fauna! assemblage in the lower 
half of the deposit, although no attempt was made to quantify the bat bone owing to extensive 
fragmentation. 
Two shell samples were submitted for radiocarbon dating, returning ages of 1,370 ± 60 BP 
(Beta-6140) for XU9 and a non-basal 2,240 ± 70 BP (Beta-6141) for XU13. Alfredson 
(1984a:74) used a depth-age curve to extrapolate a basal age for the site of about 2, 700 BP. 
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Figure 15 .  Number of identified specimens (NISP) of fish remains by excavation unit, St 
Helena Island, Test Pit 1 (after Waiters 1987:343; cf Alfredson 1984a:63). 
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Alfredson (1984a:73) interprets material from excavation units 2 to 5 as disturbed 19th-century 
quarry spoil. Even if we disregard this material there is an obvious trend evident in Figure 1 5  
towards the diminution of the quantity of fish remains towards the surface of the deposit which 
Waiters (1987:244) could not attribute to diagenetic loss of bone. As there are only two 
radiocarbon dates from the sequence it is difficult to construct temporal analytical units for this 
site (see Frankland 1990). Waiters, however, treated the excavation units as temporal 
analytical units. This point is discussed further in Chapter Six. 
Minner Dint 
Minner Dint is a discontinuous shell midden exposed in a truncated foredune on the east coast 
of Moreton Island (Figure 7). Two 1 m x 2 m trenches (A and B) were excavated by Hall 
(1980b), yielding a near-basal age of 520 ± 75 BP (I- l l  095) on charcoal from Trench B (Hall 
1980b : l00). The site was excavated according to natural stratification and all sediment was 
sieved through 1/8 inch (3 . 175 mm) mesh (Hall l 980b:IOO). Waiters (1979:37) incorrectly 
stated that the material was only sieved through 1/4 inch (6.35 mm) mesh. 
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The deposit was dominated by pipi (Donax deltoides), which comprised over 99% by weight 
of the entire fauna! assemblage. Small amounts of fish, marine snail (Conuber sp.) and cockle 
(Anadara sp.) remains were also found (see Table 5). The vertebrate fauna! assemblage 
consisted entirely of fish remains, representing eight identified species. A total of 190 fish 
NISPs were counted. All 22 g of identified fish bone recovered from Trench B occurred in 
excavation unit 3, 10-15 cm below the surface (Waiters 1979:40). 
Table 5. Weights and percentages of fauna! categories from Minner Dint (Hall 1980b : 105-
106)'. 
Category Trench A 0/o of'J'otal Trench B 0/o of Total 
Weight(g) Wcight (g) 
Fish Bone 1 .55 0.00 22.00 0.02 
Pi pi 67,757 99.98 1 10,107 99.91 
Snail 8.26 0.01 69.50 0.06 
Cockle - - 2.30 0.00 
' This is a corrected version ofHall's (1980b:105) Table 2 which used the weight of pipi 
fragments rather than total pipi weight from his Table 5 (Hall 1980b : 106). Waiters 
(1987: 180) similarly used the erroneous version. 
Wallen Wallen Creek 
Wallen Wallen Creek is an open midden site located about 400 m inland from the present west 
coast ofNorth Stradbroke Island (Figure 7). The site represents the earliest evidence of human 
occupation in southeast Queensland, with a cultural sequence spanning at least the last 20,000 
years (Neal and Stock 1986:619). Fauna! remains are restricted to the upper deposit which is 
dated to about the last 4,000 years. A total of four 1 m squares were excavated, although 
results from only two of these (WWC-X/Z and WWC-M28-B) have been reported (Neal and 
Stock 1986; Waiters 1987). Details of fish remains are only available for square WWC-M28-B 
(Waiters 1987). 
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Radiocarbon dates reported for adjacent squares are 1 ,520 ± 70 BP (SUA-2236) on shell from 
49-56 cm depth, 9,810 ± 130 BP (SUA-2251) on charcoal from 136-141 cm depth, and 1 7,500 
+ 900/-800 BP (SUA-2235) on charcoal from 189-200 cm depth. Neither Neal and Stock 
(1986) nor Waiters (1987) related the excavation units to measurements of depth, although 
Neal (Cultural Heritage Section, Queensland Department ofEnvironment and Heritage, pers. 
comm., 1995) has indicated that fish remains in this sequence are restricted to the last 3,000 
years. Significantly, Waiters' (1987) own analysis revealed decreasing rather than increasing 
fish discard at the site though time, which he could not attribute to diagenetic loss of bone 
(Waiters 1 987:244; Figure 16). ' 
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Figure 16. Number of identified specimens (NISP) of fish remains by excavation unit, Wallen 
Wallen Creek, M28-B (after Waiters 1987:246). 
NRS 7, 8 and 10 
These three sites are located on the central east coast ofNorth Stradbroke Island (Figures 1 
and 7) and form part of the Blue Lake Creek site complex (Neal 1984). 'NRS' is an acronym 
for 'NormaRichardson Site' (Neal 1984:29). 
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NRS 7 covers an estimated area of 7 54 m2 and is located on a high frontal dune 225 m south 
of Blue Lake Creek and 50 m west of Eighteen Mile Swamp (see Figure 7). Neal (1984) 
excavated three contiguous 50 cm x 50 cm pits at the site. Although culturally-sterile deposits 
were not reached, the upper units appear to contain the densest cultural material. Pi pi (Donax 
deltoides) comprised over 99% by weight of the total assemblage. The remainder included 
occasional other shells such as oyster (Saccostrea commercia/is), whelk (Pyrazus ebeninus) 
and hairy mussel (Trichomya hirsuta) with smaller amounts of stone artefacts and bone. A 
total NISP of 126 for fish remains from the site was counted by Waiters (1987:233), although 
it is unclear whether these remains derive from only one or from all three pits excavated (see 
' 
Figure 17). 
NRS 8 is an extensive midden (149,450 m2) located in a large swale behind high dunes to the 
south ofBiue Lake Creek (Richardson 1984:28-29). Neat (1984) excavated some 6. 75 m2 at 
the site in a series of 50 cm grid squares. Waiters (1987:233) reported a total NISP of 61 for 
fish remains derived from four of these excavated pits. Data on the vertical distribution of fish 
remains are not reported. 
NRS 10  covers an area of some 5,280 m2 to the north of the confluence ofBiue Lake Creek 
and Eighteen Mile Swamp (Richardson 1984:28-29). A single 50 cm x 50 cm pit was 
excavated. The gross composition of the deposit is similar to other NRS sites, with pipi 
(Donax deltoides) dominating the fauna! remains. W alters (1987:233) identified a total of 87 
fish specimens from this site (but note there is an unexplained discrepancy offour fish NISPs 
between the total of87 presented in Table A4 [Waiters 1987:342] and the 91  in Table A l l 
[Waiters 1987:349]; see Figure 18). 
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Figure 17. Number of identified specimens (NISP) of fish remains by excavation unit, NRS 7 
(after Waiters 1987:341). 
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Figure 18. Number of identified specimens (NISP) of fish remains by excavation unit, NRS 10  
(after Waiters 1987:342). 
Excavated material from all three sites was sieved through 3 mm mesh. Although no dates are 
published for the controlled excavation pits (Neal 1984), Waiters (1989, 1992a) stated that 
they are of a similar antiquity to marine shell from auger samples taken in this general area 
which indicate that the entire site complex dates to the last 200 years. 
Toulkerrie 
Toulkerrie is an extensive midden complex situated on low sand ridges on the southwest coast 
ofMoreton Island (Figure 7). The site was initially investigated by Hall (1 984a) in six 50 cm 
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x 50 cm pits and a 2 m x 1 m trench, some of which were later extended. Excavation was 
conducted in 5 cm units and material wet-sieved through nested 6 mm and 3 mm screens (Dr 
J. Hall, Department of Anthropology and Sociology, The University of Queensland, pers. 
comm., 1995; Hall [1984a:64] incorrectly stated that all material was sieved through 8 mm and 
3 mm mesh, and Waiters [1987:181] restated Hall's erroneous figure after reporting the correct 
one in a previous work [Waiters 1979:38]). A single radiocarbon determination on charcoal 
obtained close to the base of the cultural deposit returned an age of370 ± 75 BP (I-1 1096). 
Fish remains were found to dominate the vertebrate fauna! assemblage (95% by weight), with 
a minimum of204 individuals from 10 species identified from the coarse screen fraction alone 
' 
from trenches 4 and 6 (Hall 1984a). Bream (Acanthopagrus australis), tarwhine 
(Rhabdosargus sarba) and mullet (Mugil cephalus) were the dominant fish species. 
As part of his doctoral research, Waiters (1987:189-193) excavated a further ten 50 cm x 50 
cm pits adjacent to Hall's  'Trench 6' to expand the sample of fish remains. All material was 
wet-sieved through 3 mm mesh. No radiocarbon deterrninations were obtained although 
Waiters assumed contemporaneity with the deposits excavated by Hall (1984a). This 
assumption is problematic, however, as the excavations conducted by Waiters are located at 
least 20 m away from the pit which yielded the 370 ± 75 BP date. The only clear indication of 
the antiquity of the deposits excavated by Waiters is a number ofEuropean artefacts in the top 
5 cm of Trench 6 (Hall 1984a:68). NlSP fish data is only presented for two pits - W9A and 
W9B (Figures 19  and 20). 
77 
Ill 
2 Fm 
� !: 
� :::> 4 !: 
.� - 6 "' > "' u )( 8 w 
1 0  ' 
0 1 0  20 30 40 50 60 70 80 
Number of Identified Specimens (NISP) 
Figure 19. Number of identified specimens (NISP) of fish remains by excavation unit, 
Toulkerrie-W9A (after Waiters 1 987:339). 
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Figure 20. Number of identified specimens (NISP) of fish remains by excavation unit, 
Toulkerrie-W9B (after Waiters 1 987:340). 
Hall and Bowen (1989; see also Bowen 1 989) excavated a further seven 50 cm x 50 cm pits 
about 100 m south of the original excavation in 1989. Sediment was wet-sieved through 3 mm 
screens. Only three of these pits have been analysed and reported. Fish dominate the 
vertebrate fauna! assemblage with four species identified in the preliminary analysis: bream 
(Acanthopagrus australis), tarwhine (Rhabdosargus sarba), snapper (Chrysoph1ys auratus) 
and whiting (Sillago sp.). Significantly, low rates of fish bone deposition are evident from the 
earliest use of the site some time before 2,290 ± 80 BP (Hall and Bowen 1989), although the 
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highest concentrations of fish remains are located in the upper unit which also contains 
abundant shellfish remains. Waiters identified a total 57 MNI of fish for both trenches and Hall 
and Bowen (1989) calculated 20,023 NISP for Trench 1 and 20,012 NISP for Trench 2 (Figure 
21). 
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Figure 2 1 .  Comparison of abundance of fish remains at Toulkerrie where NISP data available 
(after Hall and Bowen 1989; Waiters 1987). 
Figure 2 1  clearly illustrates significant variation in the density of fish remains across the 
Toulkerrie site. This intra-site variation has not been taken into account in interpreting fish 
remains abundance at the site and should act as a caution against extrapolating from small test 
pits to entire sites (cf. Hall and Bowen 1 989). 
Sandstone Point 
Sandstone Point is an extensive midden complex covering an area of some 25,000 m2, located 
on a series of beach-ridges on the foreshores of Deception Bay (Figure 7). The site was 
originally excavated by Haglund (1974; see Crooks 1 982) who recovered a variety of shellfish 
remains with some terrestrial and marine mammal bone. Charcoal samples returned 
radiocarbon ages of620 ± 95 BP (SUA-478) and 780 ± 95 BP (SUA-479; Crooks 1982:37). 
Waiters (1 987:202-209) excavated a further two contiguous 50 cm x 50 cm pits at the site 
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(SSP 1-A and 1-B) adjacent to "the most promising looking exposure" (Waiters 1987:204). 
Two charcoal samples from close to the base of the midden were submitted for radiocarbon 
dating and returned values of500 ± 50 BP (SUA-2358) and 740 ± 50 BP (SUA-2357; Waiters 
1987:204). Only the first four excavation units {out of37) from one of the pits (SSP 1 -A) were 
analysed in Waiters' (1987) original study owing to time constraints. Despite the small size of 
this sample, however, Waiters (1987:209, 233) extrapolated the NISP data to give a figure of 
some 46,000 NISP/m3• Contrary to Frankland's (1990:62) assertion, full NISP data for SSP-1-
A is presented by Nolan (1986:85) who reports a total of35,883 NISP (Figure 22). 
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Figure 22. Number of identified specimens (NISP) of fish remains by excavation unit, 
Sandstone Point 1-A (after Nolan 1986:85). 
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Hall (Hall eta/. 1987; see also Nolan 1986) excavated a further 38 (SO cm x SO cm) pits at the
site in 1985. In contrast to the previous excavations which were all on the frontal dune, these 
squares were distributed over the entire site complex. Analysis of four of these assemblages 
by Nolan (1986) revealed marked intra-site variability in the distribution of cultural materials 
and, in particular, of fish bone (Figure 23). 
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Figure 23. Number of identified specimens (NISP) of fish remains in analysed squares from 
Sandstone Point (Nolan 1986:85-88). 
Summary of Waiters ' Sites 
Of the eight sites Waiters employs in his study, three (NRS 7, 8 and 1 0) are dated to the post-
contact period and should not necessarily be considered as representative of prehistoric 
Aboriginal lifeways, two {Wallen Wallen Creek and St Helena Island) actually exhibit decreases 
in the rate of fish discard over the last 1,000 years which Waiters (1987) cannot attribute to 
taphonomic factors, and one site (Minner Dint) has virtually all recovered fish remains from a 
single excavation unit. Only two sites (Sandstone Point and Toulkerrie) unequivocally support 
the model, demonstrating trends towards increased deposition of fish remains over the last 
thousand years. 
8 1  
Review of Sites 2 :  Other Sites 
This second section systematically reviews the other 12 sites in the region which have both 
reported fish remains and radiocarbon dates. This review provides a wider database for 
consideration of the validity ofWalters mod�!.  
Booral Shell Mound 
The Booral Shell Mound is part of an extensive midden site complex located on the western 
shores of Great Sandy Strait in the north of the study region (Figure 7). A 50 cm x 100 cm 
trench was excavated at the highest point of the mound in contiguous 50 cm x 50 cm pits. The 
site was excavated in 25-litre arbitrary units within stratigraphic units. Excavated sediments 
were sieved using nested 5 mm and 2 mm screens. Frankland (1990) analysed the total 
assemblage from one of these pits (BSM-A). The site was occupied shortly before 3,000 BP, 
after which time large numbers of fish remains from a variety of species were evident, although 
Frankland (1990) demonstrated decreasing rates of fish bone discard through time (Figure 24). 
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Broadbeach Burial Ground 
The Broadbeach site is a large burial complex located near the Nerang River at the Gold Coast 
(Figure 7). Haglund (1976; see also Haglund-Calley 1968) conducted extensive excavations 
at the site, covering a total of 228 m2• The focus of the excavation was the recovery of 
Aboriginal skeletal material for comparative anatomical studies (e.g. Murphy 1991). 
Consequently, little attention was given to the recovery and analysis of other cultural materials 
such as stone artefacts and non-human faunal remains. 
Some of the excavated faunal material was examined by Bartholomai (1976:90-93). Fish 
remains were apparently recovered from throughout the deposit and all diagnostic elements 
were identified as belonging to the Family Sparidae. Only 34 individual fish bone elements 
were identified, consisting mainly of vertebrae. Since the site apparently had a specialised 
purpose, the context of fish production and consumption is difficult to assess. 
Cameron Point Site 62 
This site is a large shell midden exposed in an erosion fuce on the eastern shores of Tin Can Bay 
(Figure 7). McNiven (1990a:200-209, 1991b) excavated three 50 cm x 50 cm pits immediately 
behind the eroding section, only one of which (SQB) has been analysed and reported. There 
is a marked vertical discontinuity in the distribution of cultural material with faunal remains 
restricted to the top 17 cm of the deposit which dates to the last 200 years. All stone 
artefactual material lies below this upper level. 
McNiven identified 0.15 g of fish bone from the upper level (excavation units 2, 4 and 5). An 
otolith (0. 1 0 g) from the summer whiting (Sillago ciliata) was the only diagnostic fragment 
recovered. McNiven (1990a:206) cautioned that the fish remains may have been deposited by 
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dingoes rather than by humans as "dingo faeces exhibiting fish bones have been observed on 
the surface adjacent to the site". 
Double Island Point Site 1 
Double Island Point Site 1 is a large shell and stone artefact scatter in an active sandblow 500 
m south ofDouble Island Point (Figure 7). McNiven (1990a: l 30-141, 1991c) excavated a 
total area of6 m2 at the site, including two Aboriginal burials. Fish remains accounted for 0.3 1 
g of the non-human fauna! assemblage which included a single MNI oftarwhine (Rhabdosargus 
sarba). 
First Ridge 19B 
This site is one of a number of small discrete shell heaps located in the northeastern section of 
Moreton lsland (Figure 7). Robins (1983, 1984b) estimated that site 19B covered an area of 
4 m2 and he excavated a 50 cm x 50 cm pit in two 10 cm-deep excavation units. All sediment 
was sieved through 6 mm and 3 mm screens. The recovered assemblage consisted almost 
entirely ofpipi (Donax deltoides), with some charcoal and a single whiting otolith. A C-14 
date of 1 150 ± 70 BP (Beta-1946) was obtained on a shell sample giving a calibrated age of 
680 BP. 
King's Bore Sandblow 97 
King's Bore is a massive site located in a large active sandblow about 250 m inland from 
Teewah Beach (Figure 7). McNiven (1985, 1990a, 1992d) recorded a large stone artefact 
scatter covering some 10,000 m2 within the sandblow. A total of 1 1 1  m2 was excavated to a 
depth of5 cm yielding 5,265 g of stone artefacts and 1.22 g of shellfish and fish remains with 
some fragments identified as pi pi (Donax deltoides) and summer whiting (Sillago ciliata). A 
84 
further 2.5 m2 was subjected to controlled excavation to investigate in situ deposits, resulting 
in the recovery of 137 g of stone artefacts and a further 1 .37 g of pipi fragments and 
unidentified fish bone and scale fragments. McNiven (1990a, 1990b, 1992d) argued that all 
of the recovered fauna! remains derived from carnivore activity given their good preservation 
and the presence of flesh on some shell and bone fragments. Fish bone was also noted as a 
component of a disaggregating dingo scat on the site. 
Little Sandhills 
The Little Sandhills site is an extensive shell midden and stone artefact scatter located in active 
sand dunes on southern Moreton Island (Figure 7). Robins (1983, 1984b) conducted 
excavations over the entire surface of the site, some 90 m2, to a depth of 5 cm. Excavations 
included the total recovery of 10 small shell piles. Excavated sediment was sieved through 6 
mm and 3 mm screens. The combined assemblage consisted of shellfish remains (mostly Donax 
deltoides) and stone artefacts, as well as small amounts of fish bone and other bone fragments 
tentatively identified as dugong (Dugong dugon). A radiocarbon date obtained on shell 
returned a result of 102.1 ± 7% BP modem (Beta-1945), indicating post-contact occupation. 
Fish remains included 18 diagnostic skeletal elements from Sparidae and whiting (Sillago sp.) 
with some mullet scales. 
New Brisbane Airport 
The New Brisbane Airport site is located on a palaeo-shoreline in a prograded section of the 
Brisbane River delta, some 5 !an from the modem shoreline (Figure 7). The site was excavated 
by Hall (Hall and Lilley 1 987) on four separate occasions, yielding evidence of human 
occupation before 5,000 BP (Dr J. Hall, Department of Anthropology and Sociology, The 
University of Queensland, pers. comm., 1991). Waiters (1992c:35) noted that only a few 
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fragments of fish bone were recovered and argues that these have not been demonstrated to be 
cultural. Hall (1990:180) reported 'significant' numbers of fish remains dating to the mid­
Holocene and recent analysis has revealed more fragmented fish and shellfish remains encased 
in the ironstone conglomerate matrix of the lower excavation units, although quantification of 
the remains has not been attempted (Dr J. Hall, Department of Anthropology and Sociology, 
The University of Queensland, pers. comm., 1995). 
Saint-Smith Midden 
The Saint-Smith site is an extensive shell midden deposit on the shores of Deception Bay near 
the Caboolture River (Figure 7). In addition to an extensive program of auguring to define the 
subsurface extent of the deposit, Hall (1995) excavated three 50 cm x 50 cm test pits. 
Excavation proceeded in 1 0-litre units and sediment was sieved through 6 mm and 3 mm 
screens. Hall (1995:13) noted significant disturbance in one of these pits (TPI), and excluded 
it from his analysis. Radiocarbon dates on charcoal indicate that the site spans the last 1,000 
years, with a near-basal date of960 ± 60 BP (Wk:-3423) for TP2. The cultural assemblage was 
dominated by shellfish remains with lesser quantities of stone artefacts and bone. Fish remains 
were recovered from all pits and are associated with shell material. A total of7.5 g of fish bone 
was recovered from TP2 and 33 g from TP3. 
Teewah Beach Site 26 
Teewah Beach Site 26 is an extensive midden site 8 km north of the Noosa River (Figure 7). 
McNiven (1990a:96-1 09) excavated a 1.5 m2 pit using arbitrary 5 cm units within stratigraphic 
units. All sediments were sieved through 3 mm mesh. Five radiocarbon dates were obtained 
on charcoal, ranging from 4,780 ± 80 BP (Beta-25512) to 340 ± 70 BP (Beta-30401). The 
combined assemblage was dominated by shellfish remains (and Donax deltoides in particular) 
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with lesser amounts of stone artefacts, charcoal and some fish bones. A total of 1.73 g of fish 
bone yielded an MNI of one. Four posterior molars identified as tarwhine (Rhabdosargus 
sarba) were the only diagnostic fragments. All fish remains are associated with the upper shell 
deposit which dates to the last 1,000 years. " 
Tin Can Bay Site 7 5B 
This site is exposed in an erosion face on the west coast of Tin Can Bay (Figure 7). McNiven 
(1990a: l 91-200, 199lb) excavated two contiguous 50 cm x 50 cm pits. The base of the 
midden is dated on shell at 700 ± 70 BP (Beta-19421), producing a calibrated age of313  BP 
(probably late 18th-century and not modem as McNiven [1990a: l 94] inferred). Cultural 
material consisted primarily of shellfish remains, stone artefacts and a minute quantity of fish 
bone. The fish remains consisted of a total ofO.Ol g ofunbumt bone and McNiven suggested, 
once again, that dingoes and not humans were responsible for deposition of the material. 
White Patch Site 3 
This site is one of a number of sites excavated by Haglund (see Crooks 1982:60-74) on the 
southwestern coast ofBribie Island (see Figure 7). Haglund excavated some 4.5 m2 at Site 3, 
yielding a large fauna! assemblage dominated by whelk (Pyrazus ebeninus), cockle (Anadara 
sp.), oyster (Saccostrea commercia/is) and mussel (Trichomya hirsuta). Although many of the 
fish remains were not identified due to fragmentation, a total of 35 skeletal elements were 
identified to species, mainly bream (Acanthopagrus australis) and tarwhine (Rhabdosargus 
sarba), with a single element belonging to the fork-tailed catfish (Arius sp.). Crooks (1982:64) 
noted a concentration of fish bone in square B52 representing about 14 bream, 10-15 cm below 
the surface. Two dates were obtained on charcoal from square C50, returning ages of 450 ± 
95 BP (SUA-480) and 670 ± 95 BP (SUA-481). 
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Non-Coastal Sites 
Fish remains, including sea mullet (Mugil cephalus) were discarded at Platypus Rockshelter 
as early as 4,200 BP (Novella 1989). Bushranger's Cave has fish remains in basal levels dated 
to around 10,000 BP (Dr J. Hall, Department of Anthropology and Sociology, The University 
of Queensland, pers. comm., 1995). Remains of perch have also been recovered from Gatton 
Shelter in levels dated to before 3,000 BP (Morwood 1986). 
Summary of Other Sites 
What emerges from the foregoing site-by-site description of archaeological fish remains in 
southeast Queensland is the generally small quantity of fish remains at any site. Of the sites 
reviewed in this section, only the Booral Shell Mound could be said to have evidence of 
significant fish discard but this may be related to the use of smaller sieve mesh sizes (2 mm). 
From this brief overview it is clear that the distribution of fish remains in archaeological sites 
in southeast Queensland varies considerably across space and through time. 
Discussion 
My review reveals four major impediments to accepting the model of late-Holocene fishery 
development proposed by Waiters. First, some basic predictions of the model are not 
supported by the quantitative data. Many sites in the region dating to the late-Holocene do not 
contain evidence of fishing. Of the five sites which do exhibit significant fish discard, three (the 
Booral Shell Mound, Wallen Wallen Creek and St Helena Island) actually demonstrate 
decreasing rather than increasing rates of fish bone discard through time (Table 6). Second, 
the small samples employed by Waiters raise significant problems for the examination of 
regional production strategies over time. The small size of the sample combined with the effect 
of inadequate recovery procedures considerably reduces confidence in the available data and 
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Table 6. Summary of regional fish bone data. 
Site Date First NISP MNI Weight (g) Comments 
Fishing 
(cal BP) 
St Helena Island 1834 576 - - decreasing discard " 
MinnerDint 5 1 0  190 1 0  23.55 22 g in one XU 
Wallen Wallen Creek not dated 296 - - assemblage not dated; 
decreasing discard 
NRS 7 moden1 126 - - modern 
NRS 8 moden1 6 1  - - modern 
' 
NRS 1 0  modern 87 - - modem 
Toulken·ie 2224 40,050 - - major fish discard 
Sandstone Point 2224 37,754 - - major fish discard 
Booral Shell Mound 3063 1470 36 - discard before 3,000 
BP; decreasing 
discard 
Broadbeach Burial 1 ,200 34 - - production possibly 
Ground associated with non-
subsistence activities 
Carneron Point Site 62 264 - I 0 . 1 5  possible non-human 
origin, minimal 
Double Island Point not dated - I 0.31 undated; production 
possibly associated 
with non-subsistence 
activities 
First Ridge 19B 680 I I - minimal 
King's Bore Sandblow - - - <1.37 probable non-human 
otigin, minimal 
Little Sandhills moden1 1 8  - - modem; minimal 
New Brisbane Airport 5,000 few - - fish bone present by 
elements 5,000 BP; minimal 
Saint-Smith Midden 1 ,000 - - 40.5 significant discard, 
confmed last 1 ,000 
years 
Teewah Beach Site 26 788 - 1 1 .73 minimal 
Tin Can Bay Site 75B 3 1 3  - 1 0.01 possible non-human 
origin, minimal 
White Patch Site 3 640 - - - minimal 
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thus the reliability of the model. Third, because half of the fauna! assemblages analysed by 
Waiters are undated, any calculation of discard rates through time is problematic at best. 
Only two sites (Sandstone Point and Toulkerrie) give unequivocal support to the model, 
demonstrating trends towards increased deposition of fish remains over the last thousand years. 
In short, only 25% of his sample can be legitimately employed in support of his model. One 
must question the regional applicability of this two-site sample. Ethnohistoric literature 
characterises the Toorbul Point area (where Sandstone Point is situated) as an important 
Aboriginal gathering site, at least in the contact period (see Nolan 1986). Thus, major marine 
fishery production at this site, at least in the recent past, may have taken place within a very 
specific inter-group production context; that is, it may well be atypical. 
At Toulkerrie, the sample excavated by Waiters was not dated and the assumption of 
contemporaneity with nearby occupation dated by Hall (1984a) to about 400 BP should be 
treated with caution as the later research conducted by Hall and Bowen (1989) revealed 
significant differences in the timing of initial occupation across the site. Recent excavations at 
the site revealed an occupational sequence spanning the last 2, 000 years, indicating that people 
occupied this locality for some time (see Bowen 1989; Hall and Bowen 1989). 
Summary 
The regional data relating to the representation of fish remains in coastal sites is summarised 
in Table 6. Clearly the evidence for late-Holocene intensification of marine fishing based on 
Waiters' own eight-site sample is equivocal at best. The overall picture presented by these 20 
sites is one of considerable variability and the complete absence of any definite directional 
trend. A number of factors may have influenced the representation of fish remains in southeast 
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Queensland sites including the location of consumption, discard habits, taphonomic factors, 
recovery techniques and quantitative methods (see Chapter Six). In sum, on the basis of this 
evidence it is difficult to make definitive statements about prehistoric marine fishing at a 
regional level. 
In this chapter I synthesised the considerable body of data related to prehistoric marine fishing 
in southeast Queensland. Many problems and limitations became apparent in this undertaking. 
Results from many sites are unpublished or do not contain detailed analyses of fauna! remains. 
Because of variations in recovery techniques and abundance measures, combining the various 
bodies of data into a single data set is problematic. This lack of comparability between 
assemblages is a major obstacle in deriving regional patterns in fishing behaviour. 
CHAPTER SIX 
DISCUSSION AND IMPLICATIONS: 
A Review of the Evidence and Related Issues 
Regional syntheses are usually normative in that they emphasize some "facts" 
while ignoring others . . .  The results of normative thinking are the distortion of 
an archaeological record of variation· in adaptive responses into a record of
homogeneous response (Claassen 1 991 :249). 
Introduction 
The data and discussions presented in the previous three chapters highlight significant problems 
in the interpretations and assumptions which underpin the model proposed by Waiters as well 
as other models of prehistoric cultural change in southeast Queensland (Hall 1982, 1987, 1990; 
Hall and Hiscock 1988; McNiven 1991a). These problems relate both to the evidence itself and 
to other, largely unconsidered, factors which have been involved in structuring that evidence. 
In this chapter, I will briefly review the evidence for each of the three central elements of 
Waiters' model: (i) the key concepts of landscape marginality and of a time-Jag between sea-
level stabilisation and Aboriginal occupation of the coast; (ii) the timing of the proposed change 
in the availability and exploitation of marine resources; and (iii) the nature of that change, 
specifically the evidence for intensification of marine fishing. 
I will then discuss several of the factors which have played a potentially significant role in 
structuring this database, but which have yet to be adequately taken into account in 
interpretations of southeast Queensland prehistory. In evaluating the evidence, key issues such 
as regional geomorphology and its effects on site survival, as well as smaller-scale taphonomic 
processes and their effects on the survival of fish bone in particular, need to be taken into 
consideration. There is also a second set of factors which structure our perceptions of the 
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archaeological evidence. These include research designs, excavation strategies, recovery 
techniques and analytical methods, which together influence the structure of the data sample 
and the way that it is represented. 
A Review of the Evidence 
Basically, Waiters' model is dependent on three central tenets: 
1 .  That the southeast Queensland coastal lowlands constituted a marginal landscape for 
' human occupation until transformed by environmental change, and that this change only 
occurred after a 4,000 year time-lag after sea-level stabilisation. 
2. That this environmental transformation provided a basis for Aboriginal occupation of
the coast and exploitation of its now abundant marine resources after 2, 000 BP, as 
evidenced by a dramatic increase in the number of coastal sites at this time. 
3 .  That this exploitation took the form of intensive marine fish production, as evidenced 
by increasing quantities of fish remains in coastal sites from this time. 
If the evidence fails to support any one of these elements, Waiters' model of late-Holocene 
intensification of marine fishing cannot be sustained. Also, it must be noted that these elements 
are likewise fundamental to other interpretations of southeast Queensland prehistory (Hall 
1982, 1987, 1990; Hall and Hiscock 1988; McNiven 1991a; see Chapter Two). Thus, their 
failure to support Waiters' interpretation constitutes a call for much closer attention to the 
investigation oflate-Holocene change in the region. I will now briefly examine each of these 
elements, before moving on to discuss some of the general processes responsible for the 
structure of the evidence and its interpretation. 
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Time-Lags and Marginality 
Waiters proposed that the apparently late use of southeast Queensland coastal landscapes was 
related to their earlier marginality. He posited that after sea-level stabilisation, changes 
occurred in sedimentation patterns in ano around Moreton Bay, culminating in the 
establishment of abundant sea-grass and mangrove communities and associated fauna! suites. 
This alteration in marine productivity is argued to have occurred after a time-Jag of some 4,000 
years, facilitating Aboriginal occupation of the coast at around 2, 000 BP. 
The review of evidence undertaken in Chapter Three, however, demonstrated that this 
marginality model could not be sustained on the basis of current environmental, ethnohistoric 
or archaeological evidence. The argument was largely constructed on the perceived paucity 
of the terrestrial resource base and the inability of shellfish communities to sustain exploitation. 
While ecological studies have characterised the coastal lowlands as having a depauperate 
terrestrial fauna! resource base, they have simultaneously emphasised the diversity and 'patchy' 
distribution of these resources (e.g. Dwyer et al. 1 979a, 1 979b; Kikkawa 1 975). Similarly, 
some shellfish species of major importance in Aboriginal economies have been shown to be 
resilient to exploitation (Catterall and Poiner 1984, 1987; Luebbers 1994). 
Thus, there is no sound basis for the argument that the coastal lowlands were marginal in such 
a way as to exclude the possibility of their earlier occupation. It appears that a diverse range 
of fauna! resources, including terrestrial mammals and marine shellfish, were available in the 
area and that although their abundance may have fluctuated in response to environmental 
changes, at no time would the coastal lowlands have been as 'depauperate' as Waiters suggests. 
The notion of a 4,000 year time-Jag between sea-level stabilisation and Aboriginal occupation 
of the coast is also problematic. 
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Although the major period of increased sedimentation and shoreline progradation in Moreton 
Bay is dated to around 3,000 BP, there is no change in the estimated number of sites or in the 
rate of site creation until almost 2, 000 years later. I can only infer from these data that the 
initial occupation ofthe coast and the marked increase in occupation in the last 1 ,000 years 
cannot be related to ecological changes resulting from sea-level stabilisation or from later 
changes in sedimentation. Whether these later changes are attributable to anthropogenic cause 
(as argued by Hall [1990] and Waiters [1989, 1992a]) or other processes, or a combination of 
the two, is a moot point at this stage. 
The increase in occupation after 1 ,000 BP correlates neither with major environmental changes 
argued by Waiters to occur around 3, 000 BP, nor with the establishment or development of 
shellfish communities which are in evidence before the close of the marine transgression (see 
Chapter Three). As Mclnnes (1988:78, 81) noted: 
Rather than assume that some form of "time-Jag" is responsible, the lack of 
correlation is best interpreted as a lack of direct causal relation . . .  the failure of 
simple environmental models to explain the patterns in the archaeological 
record indicates the need for a logic linking the environmental changes with 
changes in human behaviour. 
Chronology 
The second key element of Waiters' model is that Aboriginal occupation of the coastal 
lowlands occurred around 2, 000 BP. He maintains that this is evidenced by the absence of 
coastal sites before this time and the exponential growth in the number of coastal sites occupied 
after this time. My own analysis of the chronological trends in Chapter Four, however, does 
not support this interpretation. 
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Three important patterns emerge from an analysis of the occupational chronology of the region. 
First, the coastal lowlands were clearly occupied from the time of sea-level stabilisation. 
Archaeological evidence from Wallen Wallen Creek (Neal and Stock 1986), Teewah Beach Site 
26 (McNiven 1991a), Hope Island (Waiters et al. 1987) and the New Brisbane Airport site (Dr 
J. Hall, Department of Anthropology and Sociology, The University of Queensland, pers. 
comm., 1995; Hall and Lilley 1987) indicate that people were resident on the coast around the 
time of sea-level stabilisation (ea. 6,000 BP). 
Secondly, the number of coastal sites increases gradually, but consistently, from 6,000 BP to 
1,000 BP after which an exponential increase is apparent. Significantly, increases in the 
estimated number of sites in the last 1,000 years coincide with increased rates of establishment 
of sites, possibly indicating a reordering of land-use involving more locations on the landscape. 
Thirdly, few coastal sites dating to the early and rnid-Holocene are recorded in southeast 
Queensland. 
The apparent increasing trend in the number of occupied sites through time commencing at 
6, 000 BP is suggestive of the potential role of marine transgression in structuring the 
archaeclogical sample by inundating previous coastal sites (Hall in press). This truncation of 
the archaeological record creates a bias towards the representation of post-transgressive 
occupation (Head 1986). The later change at around 1,000 BP, however, is more difficult to 
ascribe to taphonornic factors and may instead signal some kind of change in the use of coastal 
landscapes. Whether or not this relates to changes in the use of marine resources is yet to be 
determined. 
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Intensified Fish Production 
Waiters' model has its basis in his observation that rates of fish remains discarded on coastal 
sites increase exponentially in the late-Holocene. My review of all reported sites which yielded 
fish bone in dated contexts revealed that, generally, the archaeological evidence for fishing 
throughout the region is extremely limited, and that significant numbers of fish remains have 
only been recovered from three sites in the region: Sandstone Point, Toulkerrie and Booral. 
In reality, Waiters' original interpretation of regional change in fish exploitation was based 
almost entirely on the results from the analysis of the Sandstone Point assemblage. 
As Gaughwin and Fullagar ( 1995:47) noted, models of"prehistoric change based on atypical 
sites must be treated with caution". The Sandstone Point site is clearly not typical of coastal 
archaeological deposits in southeast Queensland. Three main factors set the foredune deposits 
at Sandstone Point apart: (i) the cultural deposits on the foredune accumulated over a 
relatively short period of time, (ii) there appear to be relatively low rates of mechanical damage 
to bone elements compared to other sites in the region (Waiters 1987:248) and (iii) quantities 
of scales were recovered from the excavation suggesting favourable preservation conditions 
(Waiters 1987:235). However, further analysis of the Sandstone Point material by Waiters (see 
Hiscock and Waiters 1994) may clarify the apparently anomalous status of the site. 
While Waiters' model emphasises the primacy of fish production as a basis for late-Holocene 
colonisation of the coastal lowlands and the subsequent elaboration of social complexity, both 
the archaeological and ethnohistorical evidence indicates considerable variability in resource 
use. Waiters has consistently omitted consideration of several important studies (e.g. Collier 
and Hobson 1987) which suggest that although marine resources were certainly important, the 
economic system is perhaps more accurately characterised as a 'mixed economy'. 
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Ethnohistoric records suggest that coastal peoples utilised a broad range of marine, littoral and 
terrestrial resources. Also, while fishing appears to have been important in recent times, I 
suggest that the role of marine fish resources has been overemphasised by recorder bias and 
that important but perhaps less visible production activities associated with terrestrial resources 
have been underemphasised. This possibility would seem to be confirmed by analyses of 
skeletal material from the Broadbeach Burial Ground which indicate that marine resources 
probably accounted for less than half of the diet (Collier and Hobson 1987; Hobson and Collier 
1 984). 
The review of the evidence for marine fishing in southeast Queensland presented in Chapter 
Five demonstrated that the spatial and temporal distribution of fish remains in coastal sites in 
the region is highly variable, and not simply characterised by increasing discard of fish remains 
through time. In fact, most coastal sites dating to the late-Holocene do not exhibit fish remains 
and at others, the abundance of fish remains actually appears to decrease through time. 
However, it is difficult to confidently define regional patterns in the fish remains evidence at 
this stage as a combination offactors, such as discard behaviour, taphonomic factors, recovery 
procedures and quantification techniques, may have a significant impact on the comparability 
of assemblages and the validity of inter-site comparisons. 
Related Issues 
The evidence discussed above cannot be considered without reference to the factors which 
have influenced its structure. These factors fall into two categories. There are those factors 
which structure the physical evidence itself, and those which influence the way we view that 
evidence, primarily sampling problems. In this section, I briefly address six major issues which 
have influenced the evidence for the Holocene occupation of southeast Queensland. The first 
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two are issues relating to large-scale and small-scale taphonomic factors which have affected 
the survival of the physical evidence, that is, the sites and their contents. The other four issues 
relate to some of the biases introduced by archaeological research methodologies: research 
designs, excavation strategies, recovery techniques, and analytical methods. 
Geomorphology 
Geomorphological processes (especially the possible impact of sea-level change and erosion 
on-the representation of archaeological materials) have featured prominently in discussions of 
the southeast Queensland coastal archaeological record (e.g. David 1 994; Hall and Lilley 
1 987). The problem is particularly acute in southeast Queensland because of the absence of
major rock formations close to the coast and the dominance of sandy sediments. This has 
resulted in complex patterns of coastal sedimentation and landscape development operating 
over both short and long time spans (see Chapter Three). As David (1994:325) notes, in 
southeast Queensland, "the influence of changing sea levels on site survival has to be 
considered before occupational trends can be inferred from the archaeological record". 
Sea-level fluctuations, coastal eroswn, cyclonic and storm surge activity and coastal 
progradation have resulted in differential destruction ofthe coastal archaeological record (e.g. 
Bird 1 992, 1 995; Head 1 983, 1986, 1987; Rowland 1983, 1989). In the study region, 
approximately 20,000 km2 of land has been submerged by transgressing seas over the last 
18,000 years (see Chapter Three). This fact has obvious implications for the representation of 
coastal archaeological sites pre-dating the close of the transgression (ea. 6,000 BP). Thus, the 
archaeological record is expected to be truncated and biased towards later Holocene 
adaptations. 
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After reviewing evidence for Pleistocene archaeological sites on the Australian continent, Smith 
and Sharp (1993 :49) noted the "presence of sites on or near the Pleistocene coast, wherever 
the continental shelf is steep enough to allow their preservation". This trend is also apparent 
in international studies (e.g. Waselkov 1987). All known Pleistocene and early-Holocene sites 
in Australia which exhibit use of coastal resources are located in rockshelters situated near 
palaeoshorelines (e.g. Barker 1989, 1 991,  1993; Morse 1 988, 1 993a, 1 993b, Veth 1993b). 
Thus, in southeast Queensland where the continental shelf is relatively wide, has a gentle slope 
and no near-coastal rock formations conducive to shelter formation, it is perhaps not surprising 
that archaeological evidence is lacking for coastal occupation prior to the mid-Holocene sea-
level stabilisation. This evidence does not demonstrate that people did not occupy the coast 
prior to this time, as Waiters has implied. Evidence ofPieistocene occupation of the region 
from Wallen Wallen Creek, Bushranger's Cave, and possibly the Talgai Skull site (see Chapter 
Four for a discussion of dating problems), combined with evidence of coastal occupation 
synchronous with sea-level stabilisation at Teewah Beach 26, New Brisbane Airport, Hope 
Island and Wallen Wallen Creek, provides compelling evidence for the presence ofpopulations 
following the transgressive coastline westwards (see Hall and Hiscock 1988; McNiven 1991a). 
The simplest explanation for the near-absence of fish remains and sites before 3,000 BP is that 
known coastal sites were formed in landscapes which only date to the late-Holocene. Detailed 
geomorphological studies from the entire region are now required to establish a framework for 
evaluating the structure of this archaeological evidence. In sum, given that all the assemblages 
used by Walters in his analysis were derived from geomorphological contexts which were late-
Holocene in age, it is perhaps not surprising that components of these assemblages only date 
to the Iate-Holocene. 
100 
Taphonomy 
A further complication is the potential role of taphonomic factors in structuring archaeological 
assemblages in the region. Waiters (1987:256) has repeatedly argued that the "methodological 
controls" employed in his investigations "imply"that the patterns of distribution and abundance 
. . .  adequately reflected composition of the prehistoric catches". It is important to develop an 
understanding of how fish bone becomes incorporated into archaeological deposits. The only 
archaeological marine fish bone samples currently available are from shell midden contexts. 
This is unlikely to represent the range of fish production and consumption activities recorded 
in the ethnohistoric literature. For example, several accounts note the immediate consumption 
of fish at the site of capture on the beach probably below tidal range (see McNiven 1991a). 
Like all fauna! remains, fish bone is susceptible to a wide variety of possible post-depositional 
modification (see Lyman 1994a). Colley (1990:215), for example, noted that fish remains are 
"particularly vulnerable to the effects of differential preservation because some fish bones are 
extremely fragile while others are robust". It is ironic that despite publishing a paper on the 
role of dogs in the representation of fauna! remains in the archaeological record (Waiters 1984), 
Waiters does not consider the potential role of domestic dogs in modifYing fish bone 
accumulations in his southeast Queensland study. His own and other ethnoarchaeological 
research has established that the remains of small-bodied animals such as fish are especially 
vulnerable to modification by dogs, with documented losses of up to 97% of skeletal elements 
(e.g. Hudson 1993; Kent 1981 ,  1993; Lyon 1970; Waiters 1 984, 1 985). 
Early ethnohistoric accounts (e.g. Flinders 1 8 14; Uniacke in Steele 1 972:59) document the 
presence of numerous dogs at habitation sites and on visits to islands such as Coochie Mudlo 
(Flinders 18 14). There is evidence of scavenging by dogs in the study region by 4,000 BP (see 
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Novella 1989:73) and recent studies of dingo scavenging behaviour in the area demonstrate 
that fish comprise a significant part of the diet (Twyford 1994, 1995). Thus, domestic dogs 
may have been a significant agent in structuring the representation of fish remains in 
archaeological assemblages. 
Other taphonomic factors influencing the survival of fish bone may include burning and post­
depositional diagenesis. In fact, the two may be related in that the high proportions of burnt 
bone recovered in the region (Waiters 1987:240) could indicate the loss ofunburnt bone. It 
is unlikely that chemical attrition alone could account for the distribution of fish remains since 
the majority of excavated sites have a fairly high alkalinity of pH 7.0 to 8.0. Two sites, 
Cameron Point Site 62 and Tin Can Bay Site 75B, have recorded pH as low as 4.0 and 4.5 
respectively which would not be conducive to survival of fish bone although at both these sites 
other fauna! remains (such as shellfish) did not appear to be adversely affected by these 
conditions (see McNiven 1990a). Further studies are required to define the various taphonomic 
processes affecting the representation of fish remains in the archaeological record. 
Research Designs 
A major limitation in interpretations of coastal occupation in southeast Queensland stems from 
a poor understanding of the relationships between coastal and inland sites. In part, this has 
resulted from patterns of research focused on shell-bearing archaeological sites in close 
proximity to the present shoreline. The distribution of excavated sites either on the extreme 
coastal fringe or in inland rockshelters may have seriously biased our knowledge of the 
variability in site structure and thus representations of the variability of resource use and 
settlement patterns in the area. 
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The sample of dated archaeological sites in southeast Queensland is clearly dominated by sites 
located within 500 m of the shoreline (Figure 25). All dated inland rockshelter sites are over 
50 km from the shoreline. Only nine sites fall between these two extremes: the Broadbeach 
Burial Ground, Brown's Road, First Ridge, Hope Island, Kabali Road Scatter, Little Sandhills, 
New Brisbane Airport, Seary-Broutha Site and Webber Swamp Site 1 00. Both Hope Island 
and the New Brisbane Airport site are located adjacent to tidal estuaries. The Little Sandhills, 
Kabali Road Scatter, Webber Swamp and Seary-Broutha sites are all modern and may not 
reflect pre-European settlement and subsistence patterns. The Broadbeach Burial Ground site 
appears to have been used for a specialised purpose, thus making the context of resource 
production difficult to determine. 
This leaves only two sites, Brown's Road and First Ridge, which may be taken to unequivocally 
represent pre-European Aboriginal settlement and subsistence away from the immediate coastal 
fringe. The First Ridge site on Moreton Island is only a small site which consists almost 
entirely ofpipi (Donax deltoides), and thus has limited potential to inform us about subsistence 
behaviour away from the coast (see Robins 1983; 1984b). The Brown's Road site has not been 
reported, although limited excavation and extensive surface collection have yielded numerous 
bevelled-edged stone artefacts associated with plant-food processing (Gillieson and Hall 1 982; 
Higgins 1988; McNiven 1 992b; Richter 1994; Robertson 1 994). Significantly, preliminary 
identification of fauna! materials has revealed the remains of several large macro pods (Dr J. 
Hall, Department of Anthropology and Sociology, The University of Queensland, pers. comm., 
1995). The Brown's Road site may, therefore, represent a terrestrially-focused component of 
coastally-oriented settlement-subsistence systems in the area. 
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Figure 25 . Estimated distance of dated sites from present shoreline (n=58). 
Interestingly, all six coastal sites in the region which date to before 3,000 BP (Booral Shell 
Mound, Teewah Beach Site 26, Bribie Island Site 9, Polka Point, Wallen Wallen Creek, New 
Brisbane Airport, King's Bore Sandblow Site 97) also contain more recent cultural deposits 
dating to the late-Holocene. Perhaps further and more thorough excavation and systematic 
dating of basal deposits at apparently recent sites may result in the identification of further mid-
Holocene deposits (see Breschini and Haversat [1991] for a similar phenomenon in coastal 
California). Excavations at several coastal sites in the region have ceased before reaching 
culturally-sterile deposits. Post-excavation analysis of material from both Toulkerrie (Bowen 
1989; Hall and Bowen 1 989) and NRS 8 (Neal 1984) revealed that cultural material was still 
being recovered in basal excavation units. There is also the possibility that evidence of earlier 
occupation is separated from more recent assemblages by sterile deposits such as at Wallen 
Wallen Creek (Neal and Stock 1986). 
Excavation Strategies 
Any estimation of the value ofWalters' model as an heuristic device must be tempered with the 
recognition of the extremely small sample employed in his study. Waiters provides no rationale 
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or discussion of sampling adequacy other than the vague statement that all shore types were 
represented (Waiters 1987:209). In his 1 987 study, Waiters conducted independent 
excavations at only two sites, Sandstone Point and Toulkerrie. All other supporting evidence 
is derived from research by other investigators . .. In the main, the research designs used by these
researchers were directed towards the resolution of issues of chronology and gross assemblage 
composition and not towards characterising broad changes in production strategies. Of the 
eight sites employed in Waiters' (1987) original study, five - St Helena Island, Wallen Wallen 
Creek, NRS 7, NRS 10 and Minner Dint - fall into this category. 
Waiters (1987:202, 204) adopted Jones' (1980) multum in parvo (much in little) principle at 
Sandstone Point where he excavated only a single 50 cm x 50 cm pit and analysed only the top 
four excavation units out of a total of37. I suggest that this strategy was inappropriate given 
his objective of characterising the prehistoric marine fishery in Moreton Bay. Waiters makes 
the implicit (and dangerous) assumption that midden deposits in coastal southeast Queensland 
are homogeneous in composition and isotropic in structure. Ethnoarchaeological studies (e.g. 
Kent 1987) demonstrate that activity areas should not be expected to be distributed in a random 
or representative manner. This point is particularly important given ethnohistoric accounts that 
document some fish consumption at specialised production sites (e.g. Dwyer and Buchanan 
1986; Petrie 1904). 
A simple comparison of the area excavated and the total site area (see Table 4) indicates that 
the excavated fraction of archaeological deposits is much less than 0.5% for the majority of the 
sites reviewed, with only the Broadbeach Burial Ground providing an exception. The high 
degree of spatial heterogeneity evident at the two middens which have been subjected to larger-
scale excavation, Sandstone Point (Haglund 1974; Hall et al. 1987; Nolan 1 986; Waiters 1 987) 
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and Toulkerrie (Bowen 1989; Hall l 984a; Hall and Bowen 1989; Waiters 1 987), should serve 
as a caution against accepting results from small samples as representative of entire sites (see 
O'Neil 1 993). 
I suggest that, given the small sample of excavated sites and of recovered fish remains from 
them, the total range of prehistoric fishing activities in southeast Queensland is unlikely to be 
adequately represented. Contrary to Waiters' assertion, I argue that the available sample 
cannot be expected to encompass the full range of intra-site variability, let alone provide 
sufficient data to enable meaningful inter-site comparisons and insights into regional processes 
(see Anderson 1973). To date, the types of sampling procedures employed in the excavation 
of shell midden deposits in southeast Queensland have been unsuited to characterising the 
internal diversity and composition of sites at any but the coarsest level. 
Recovery Techniques 
Another important sampling consideration is the ability of recovery techniques to yield data 
compatible with a given research question. Various screening experiments have demonstrated 
that mesh sizes impose significant biases on fauna! recovery (e.g. Shaffer 1 992; Shaffer and 
Sanchez 1994; Thomas 1969). Experiments which have included fish bones indicate that mesh 
sizes between 0.5 mm and 2 mm are required for maximum representative recovery (Casteel 
1 970, 1 972, 1 976a; Colley 1 990; Fitch 1969; Gordon 1993; Reitz 1982). Indeed, Casteel 
( 1976a, 1976b) has argued that column or core sampling is the only reliable method for 
representative recovery of fish remains. With the exception of the two Booral sites and St 
Helena Island where 2 mm screens were employed, 3 mm mesh is almost universally the 
smallest screen size used in excavations in the area (Table 4). This factor may have had a 
significant impact on the representation of fish remains in archaeological samples in the region. 
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In an earlier study, Waiters (1979) analysed a single 661.6 g bulk sample from Toulkerrie which 
indicated that as much as 80% of the fish remains passed through 3 mm mesh. Given this result 
it is somewhat surprising that he placed so much credence in the fish bone assemblages he used 
for his later study which were derived almost exClusively from 3 mm sieve residues. This study 
also demonstrated that the use oflarger mesh sizes biased recovery against some fish taxa with 
small diagnostic skeletal elements, such as mullet and whiting (see also Hall 1980b : 105-106). 
Also, the use of different sieve sizes makes it difficult to compare the representation of fish 
remains between sites. For example, Frankland (1990) attempted to compare the abundance 
of fish remains at Booral, where a 2 mm screen was employed, with those derived from sites 
around Moreton Bay where 3 mm screens were used. 
Analytical Methods 
A variety of abundance measures have been employed in the analysis of fish remains from 
archaeological sites in the region. Waiters (1987) used number of identified specimens (NISP), 
McNiven (1990a) used both weight and minimum number of individuals (MNl) and Frankland 
(1990) used MNl and NlSP. These abundance measures are not necessarily comparable (e.g. 
Grayson 1 979, 1984). Figure 26 reveals major discrepancies between patterns revealed by 
NlSP and those given by MNl in the abundance of fish remains from the Booral Shell Mound. 
NlSP is particularly prone to problems of inter-site comparability given the potential effects of 
taphonomic factors and differences in the way that the measure is calculated by different 
investigators. Lyman (1994b:38) defines NlSP as "the number of identified specimens per 
taxon . . .  The taxon can be a subspecies, genus, family, or higher taxonomic category". 
Although there is some disagreement over whether the term ' specimen' can be equated with 
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Figure 26. Abundance of fish remains calculated using both NISP and MNI methods, Booral 
Shell Mound Square A (after Frankland 1990:59, 60). A logarithmic scale is 
employed so that small MNI figures are not artificially depressed. 
'element' or 'fragment', there appears to be consensus on the meaning of 'taxa'. All 
investigators who have used NISP as a measure of fish remains abundance in southeast 
Queensland have adopted the highest taxonomic category possible - Pisces. 
The use ofNISP also raises significant problems in Waiters' application of the measure to 
calculate the abundance of fish remains discarded in various time intervals. The sites in his 
sample are not necessarily comparable even at a basic level. Direct inter-site comparison of 
these data is based on an assumption that all fish remains were subject to identical preparation, 
discard and post-depositional alteration and that the remains of all fish taxa respond to these 
factors in the same way (cf Brian 1994). Waiters (1987) has already demonstrated that even 
in his small sample there were significant differences between fish bone assemblages in patterns 
of mechanical damage. 
A major failing of Waiters' analysis is the equation of excavation units with temporal units in 
presenting discard patterns at particular sites. In this form of analysis there is an explicit 
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assumption that each excavation unit represents an equivalent (and therefore comparable) 
period oftime (Frankel 1 988) and a constant rate of accumulation ofboth cultural materials 
and natural sediments. As Bird and Frankel (1991b : 1 81)  note, these arbitrary analytical units 
"combine material from an unknown number of activities or episodes of occupation into longer-
term archaeological units". Although excavation units are useful as a descriptive framework 
for defining assemblage composition and variability, they are inappropriate for addressing 
questions of change through time. 
These chronological limitations are exacerbated when inter-site comparisons are attempted. 
Another underlying assumption in comparing site assemblages is that the assemblages were 
created by activities which are functionally equivalent. This approach denies functional 
variation between sites. At the Booral Shell Mound site, for example, a series of five 
radiocarbon dates from a single 50 cm x 50 cm pit provided Frankland (1 990) with a well-dated 
sequence from which to calculate rates of discard of cultural material in 1 00-year intervals. 
This analysis demonstrated that in terms of both MNI and NISP, the most intensive period of 
fish discard at the site occurred between 2950 and 2790 BP (see Figure 24). This form of 
analysis is not possible for most other coastal sites because of poor chronological resolution. 
Summary 
In this thesis I have demonstrated the invalidity of some of the fundamental assumptions 
underlying the model of intensified marine fishery production in southeast Queensland in the 
late-Holocene. The model of dramatic late-Holocene change in marine resource production 
presented by Waiters (1987, 1989, 1992a) is based on an inadequate sample of sites combined 
with a poor understanding and/or consideration of the role of taphonomic processes and 
research methods in structuring archaeological fauna! assemblages in the region. 
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As Binford (1981 :29) notes, the "accuracy of our inferential constructions of the past is directly 
dependent on the accuracy of the assumptions or premises serving as the basis of our inferential 
arguments". I have demonstrated that three of the major assumptions underlying Waiters' 
model of late-Holocene intensification of marine fishing in southeast Queensland are not 
supported by the available evidence. The equivocal status of these assumptions undermines the 
explanatory potential of the model. In seeking a model with broad explanatory features Waiters 
has minimised the significance of major variation in environmental and archaeological patterns 
in favour of generalised characterisations of human adaptive responses. 
CHAPTER SEVEN 
SUMMARY AND CONCLUSIONS: 
Directions and Implications for Future Research 
Australian interpretations are to some extent premature and more 
archaeological investigation is required, as well as theory developed at the 
middle range to accommodate these issues. For example, while the more recent 
processes of socio-economic intensification are becoming increasingly evident, 
their genesis, presumably in the mid-Holocene and earlier, is less clear 
(Lourandos 1988 : 1 60). 
Introduction 
This chapter concludes the study with a brief summation of the main arguments presented and 
a consideration of the implications of these for continuing archaeological research in southeast 
Queensland and Australia generally. Finally, a number of areas for future research are identified 
to clarity and expand upon aspects of this study. 
Waiters' Model: A Reassessment 
In this thesis I have demonstrated significant problems in three premises central to Waiters' 
interpretation of prehistoric culture change in southeast Queensland. Firstly, environmental, 
ethnohistorical and archaeological evidence does not support Waiters' proposition that the 
coastal lowlands were a marginal landscape for human occupation at any time in the Holocene 
or that a time-Jag occurred between sea-level stabilisation and Aboriginal occupation of the 
coast. Nor is there any palaeoecological evidence to support Waiters' argument that periods 
of greater sedimentation occurring around 3,000 BP were related to increases in marine 
resource productivity. If such an enrichment did occur, it does not correlate with any changes 
in the archaeological record from this time. The occupational chronology demonstrates that 
significant increases in the number of occupied sites and the rate of site establishment does not 
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occur until around 1,000 BP, some 2,000 years after the proposed enrichment of the Bay. 
Finally, there is no consistent pattern of increase in the number of fish remains recovered from 
archaeological sites in the region through time. In fact, most excavated coastal sites which date 
to the last 1,000 years do not exhibit fish rerriains at all. 
The fishery intensification model proposed by Waiters is constructed on a series of nested 
propositions. To build an abstract model based on empirical data such as the one proposed by 
Waiters requires a high level of confidence in the reliability of the database. I have 
demonstrated that Waiters' model does not provide a reliable framework for the explication of 
prehistoric cultural change in southeast Queensland because of major problems in the 
assumptions upon which it is founded. Other models of cultural change in the study region 
which share these assumptions, such as those proposed by Hall (1987, 1990), Morwood (1987) 
and McNiven (1990a, 1991a), are similarly problematic and require revision and qualification 
of their conclusions to accommodate the low levels of confidence which can be placed in some 
categories of archaeological data from the region. 
Assessing the significance oflate-Holocene changes in Aboriginal societies is dependent on 
accurately characterising the context in which these adaptations emerged. In southeast 
Queensland, analyses of fish production are limited by the lack of direct evidence for 
subsistence behaviour prior to the late-Holocene. Although there is apparently widespread 
occupation before this time, there is virtually no associated fauna! material. Terminal 
Pleistocene fish remains are evident in the basal levels ofBushranger's Cave and mid-Holocene 
fishing has been documented at the New Brisbane Airport site and Platypus Rockshelter. The 
Booral Shell Mound documents significant discard of fish remains from the first occupation of 
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the site shortly before 3, 000 BP. Despite intensive research and numerous excavations 
conducted in the southeast Queensland coastal region, however, little is known of the nature 
of occupation of the region prior to the late-Holocene. 
Although current interpretations are limited by the near-absence of fauna! remains dating to 
before 4,000 BP, accumulating evidence suggests that marine resources (including fish) have 
been a significant resource in Aboriginal economies in southeast Queensland since at least the 
mid-Holocene. This proposition can be tested by further excavation. If the argument is 
sustained, then Aboriginal production systems in southeast Queensland can be seen as 
conforming to continuous patterns of marine resource use demonstrated elsewhere on the 
Australian continent, and not anomalous as Waiters (1992c:35) suggests. 
Lourandos' (1988:160) characterisation of Australian archaeological investigation cited at the 
beginning of this chapter is particularly appropriate in concluding the present study. Despite 
almost 30 years of organised archaeological endeavour in southeast Queensland, the 
antecedents of the complex systems recorded ethnohistorically and documented 
archaeologically for the recent past are little understood. An understanding of the 
developmental processes giving rise to these late prehistoric systems will require inter­
disciplinary research focused on the location of early- to mid-Holocene coastal archaeological 
deposits. This will involve detailed modelling of transgressive events and past shorelines in 
addition to an assessment of the impact of recent landscape modification on the visibility and 
preservation of sites. 
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Directions for Future Research 
Collaboration with geologists may be an important avenue for the investigation of submerged 
sites following the success of recent studies of this kind in North America (e.g. Dunbar et al. 
1992; Hoyt et al. 1 990; Stright 1990). Little research has yet been conducted in Australia on 
submerged archaeological sites (Dortch 1991; Dortch and Godfrey 1 990). This avenue of 
research is a natural extension of coastal archaeology and is particularly important in the 
attempt to define the antecedents of post-transgressive coastal systems and as an important 
' 
adjunct to studies ofpre-transgressive occupation of distant offshore islands (e.g. Veth 1 993b). 
In Moreton Bay, Jones (1992:27) has noted the potential for identifYing submerged Aboriginal 
occupation sites along palaeo-river channels located by seismic profiling. Indeed, geological 
coring of marine deposits in Moreton Bay has already revealed a dense shell deposit of possible 
cultural origin at the confluence of the palaeo-Pine and palaeo-Caboolture Rivers (Dr J. Hall, 
Department of Anthropology and Sociology, The University of Queensland, pers. comm., 
1 994). Seismic surveys have also defined the probable course of the palaeo-Brisbane River 
channel as running close to the northwest coast ofMoreton Island (see Figure 6). Although 
parts of this coast have pro graded since 6,000 BP, it is possible that early- to mid-Holocene 
archaeological deposits are extant in this area, perhaps underlying more recent occupation sites. 
Also there is a large part of the eastern Bay which is subject to minimal sedimentation and is 
described as "virtually a submerged old land surface" (Jones 1992:30), enhancing the possibility 
of locating submerged sites in this area. Monitoring of the industrial extraction of mineral 
sands and corals from Moreton Bay may also reveal submerged archaeological deposits 
(Dortch 1 991 ;  Stephens 1992). 
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Recent parochial arguments in the literature (see McNiven !99l a; Waiters 1 992c) concerning 
the antiquity of marine fishing in southeast Queensland and its relative importance in the 
production economy can be directly evaluated using skeletal evidence. Stable isotopes analyses 
in palaeodietary studies may "provide an independent database that can improve behavioural 
predictions based on conventional archaeological and physical anthropological analyses" (Pate 
1 995:81). Not only does this technique enable direct determination of the relative role of 
marine and terrestrial resources in the subsistence economy but in some cases can be used to 
determine the importance of fish as opposed to other marine resources (Hay den et al. 1987). 
Stable carbon isotopes ratios may also enable independent examination of the emergence of 
social closure structures hypothesised for southeast Queensland (e.g. Hall in press; Hall and 
Bowen 1989; Hall and Hiscock 1988; McNiven 1 991a, in press) by determining the degree of 
access inland groups had to coastal resources (see, for example, Aufderheide et al. 1 994; 
Burton and Price 1990a, 1990b; Pate and Schoeninger 1993; Walker 1986; Walker and DeNiro 
1986 for various palaeodietary applications of stable isotopes analysis). 
To address specific questions concerning changes in mobility and production strategies 
proposed in models for southeast Queensland, future excavation strategies for the coastal 
region will need some modification to ensure adequate recovery of small cultural materials. 
Methods suitable to the recovery of fish and plant remains, such as fine screen sieving (e.g. 0.5 
mm - 2.0 mm), bulk sediment sampling and chemical studies of sediments should be employed. 
Sample size and representativeness are also critical issues which need to be addressed here and 
elsewhere in Australia. Sites cannot be assumed to be homogeneous in content and structure. 
To provide meaningful data on intra- and inter-site variability, excavation strategies need not 
only to cover broader areas but to confidently represent the full range of content and structure 
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present in the archaeological record. In addition, finer chronological resolution must be 
established to aid in the interpretation of contemporaneity, periodicity and intensity of site use. 
The development of a relative dating system for unstratified lithic scatters, or application of 
direct dating techniques using Accelerator Mass Spectrometric (AMS) dating of residues, is 
important for defining variation in the use of landscapes away from the coast (Bonica 1 992; 
Hiscock 1988). 
Futther excavation and analysis of sites in the region (in particular Booral Shell Mound, 
Sandstone Point, Hope Island, New Brisbane Airport and Wallen Wallen Creek as well as 
previously uninvestigated sites) is necessary to augment our understanding of subsistence 
behaviour and to increase sample sizes to bring greater resolution to issues of mid-Holocene 
occupation. Further excavation of sites known to date earlier than the late-Holocene may 
provide a solid basis for future interpretations of mid-Holocene adaptations. 
Archaeological research in biogeographic zones adjacent to the coastal lowlands may also 
further contribute towards an understanding of whether the ecological structure of this 
landscape is an important factor in determining patterns of human settlement and use (see Lilley 
and Ulm [in press] for a discussion of preliminary results of research on the coast in the 
transitional zone between coastal lowlands and other coastal landscapes to the north). 
Although substantial archaeological investigations were conducted on the northeast New South 
Wales coast in the 1970s, the value in understanding the use of coastal lowlands landscapes is 
eroded by apparent chronological problems and a general lack of detailed reporting (e.g. 
Campbell 1969, 1972; Coleman 1978; Connah 1975, 1976; McBryde 1982). Future studies 
in this region may aid in understanding patterning in the archaeological record of in southeast 
Queensland. 
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The results of the present study suggest that a re-evaluation of the role of marine resources in 
Aboriginal economies in southeast Queensland is required. In particular, a broader range of 
near-coastal sites need to be excavated to define the variability of subsistence behaviour. 
Studies on the role of plant food production in the overall economy are also necessary to 
develop a balanced context for establishing the significance of changes in other subsistence 
sources (e.g. Gillieson and Hall 1982; Hall et al. 1989; Higgins 1988; Robertson 1994). Also 
the actual concept of marginality, how it is socially constructed and how it affects actual 
patterns of human use oflandscapes, requires clearer definition (see Godwin 1983, 1990). 
Summary 
Models such as the one constructed by Waiters are valuable devices for directing research 
effort at a regional scale. Most explanatory frameworks in Australian prehistory tend to focus 
on site- or local-level change and only incidentally make reference to broader frameworks of 
interpretation. The intensity of archaeological research conducted in southeast Queensland and 
northeast New South Wales provides a valuable regional database for examining mid- to late-
Holocene cultural systems. However, as David and Chant (1995 :iii) note, the utility of these 
archaeological data for comparisons through space and time is limited because of the lack of 
comparability in the way in which data have been collected, analysed and reported. 
While current evidence does not refute Waiters' proposition that marine fish production 
intensified in the late-Holocene, several of the key premises of his model have been shown to 
be untenable. Waiters' conceptualisation of the southeast Queensland coastal lowlands as a 
marginal landscape depauperate in resources has been shown to be a gross oversimplification. 
Also, it has been demonstrated that both the timing of coastal occupation and the nature of 
resource use in the region were considerably more variable than Waiters' model allows. These -
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findings are consistent with the emerging pattern of coastal occupation for Australasia in 
general (e.g. Alien et al. 1 989; Barker 1991,  1993; Morse 1988, 1993a, 1 993b; O'Connor 
1 989, 1 994; Veth 1993b; cf Beaton 1985). The challenge for archaeologists working in 
southeast Queensland is to address the seribus limitations of the archaeological database 
exposed in this study and thus establish a solid basis for modelling regional prehistoric 
behavioural processes. 
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